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FOREWORD 



WESTINGHOUSE is not a newcomer in the field of electricity. The 
modern method of generation and distribution of electricity by means of 
alternating-current was brought about by the vision, the persistence 
and the engineering accomplishments of George Wesdnghouse and his cohorts. 

The induction motor, the house meter, and other inventions that have changed 
the entire course of the electrical industry are Westinghouse achievements, as is the 
Multi'Pre-Set Switchboard. All the experience gained from over forty years of 
work in designing electrical apparatus has been utih2,ed to the fullest in the prepa- 
ration of Westinghouse theater switchboard?. 

The same electrical and mechanical strength so essential in power switching 
equipment has been incorporated in the various types of switchboards for theatrical 
use. 

The excellence of the design and workmanship is proved by the increasing 
number of satisfied users of Westinghouse theater switchboards. 



We acknowledge the assistance of the American Institute of Architects in 
criticising the subject matter and form of presentation of this publication. This 
cooperation was extended to us in recognition of our membership in The Pro- 
ducers' Council. 
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Fin. 1— Lobby ^ind Multi-Pre- 
Set Switchboard Installer;] in 
Loew's State Theater ai Syra- 
cuse. New ^'ork. 
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Requirements of Theater 
Lighting Control 




HE lighting requirements of the various 
classes of show houses differ greatly, and 
no one type of control equipment can be 
expected to fulfill all conditions with maxi' 
mum satisfaction. Realising this fact, Westinghouse 
engineers have developed seven types of switchboards, 
each type suited to particular applications as follows: 

(i) Multi'Prc'Set type theater switchboard, 5 or 
10 scene, etc, 

(a) Pre^Set Selective, Single Coil Contactor type 
theater switchboard. 

(3) Pre-Set Selective, Two-Coil Contactor type 
theater switchboard, 

(4) One'scene PrcSet theater switchboard. 

(5) Manually operated theater switchboard. 
No5. I, 2, 3, 4 and 5, are all composite type 
or, in other words, the diniming equipment 
and pilot switchboard are combined m one 

assembly. 

(6) Manually operated theater switchboard. In- 
terlocking switch type, with dimmer bank as a 
separate unit. 

(7) Manually operated theater switchboard. 
Tumbler type with dimmer bank as a separate 
unit. 

Legitimate Theaters 

The so-called legitimate theaters, being the oldest, 
were the first to use artificial light and their lightmg 
requirements have reached a very advanced stage. 
Scenic effects that are realistic and life like are the 
result of perfectly controlled lighting of different 
colors and intensities. The use of properly controlled 
lighting has a marked psychological value, causing 
the audience to absorb unconsciously the feeling 
and atmosphere of the play. The possibilities of 
lighting as a power for increasing the effectiveness of 
stage settings and house decorations are so great 
that he who is wise will select only the very best of 
apparatus for its control. 

Westinghouse offers the Multi-Pre-Set Switch- 
board for service in legitimate theaters. This switch' 
board is a Westinghouse development, and is ideal 

for this service. 

The Multi'Pre-Set Board gives a remarkable flexi' 
bility of control. The most difficult lighting effects 
can be handled with speed and precision. Circuits 
are provided so that it becomes unnecessary to set 
up a lot of auxiliary control apparatus to take care of 
trick lighting effects. 

All lighting effects for the entire performance are 
set up in advance during a rehearsal, and during the 
performance the operator can devote his entire at' 



tention to the manipulation of the circuit dimmers. 
Scene lightings are changed by the operation of a 
single switch. The arrangement of the circuit 
controls is such that those most used are in the handiest 
positions. All these features, added to the fact that 
just one switch need be thrown to change the scene 
lighting, allows the operator to do his work in a 
leisurely, unhurried manner, thus avoiding errors due 
to haste. 

Reliability, which is characteristic of the Multi- 
Pre-Set Board, is the prime requisite of a lighting 
control device^ for it takes very little distraction to 
lose an audience. An unexpected blinking of the 
lights, the failure of a circuit, improper operation of-a 
dimmer, draw attention from the action of the play 
and break the continuity of the story. 

These are but the high-points of the advantages 
possessed by the Westinghouse Multi-Pre-Set Theater 
Switchboard. 

For detailed description of this board see page 7. 

Vaudeville Theaters 

Vaudeville theaters present a specialised form of 
entertainment that is an offshoot of the legitimate 
theater, and their Hghting requirements can be con- 
sidered in the same light. 

In common with the legitimate theater, the vaude- 
ville house requires a control that is reliable and that 
is able to handle all lightmg effects with speed and 

accuracy. 

The 5 or 10 scene Multi-Pre-Set Switchboard at 
present installed in Vaudeville houses has proved very 
satisfactory, in operation. 

However, some operators still prefer the Pre-Set 
Selective type switchboards for Vaudeville theaters 
and to meet this demand the Westinghouse Company 
has perfected two types of boards, — the Pre-Set 
Selective Single-Coil contactor switchboard, type 
No. 2, and the Pre-Set Selective Two-Coil contactor 
switchboard, type No. 3. 

Both types make it possible for the operator to set 
up the lighting for the ensuing act, while one act is 
in progress. Both boards are compactly built so that 
it is easy to reach all the controls, and the entire ar- 
rangement IS such that the operator is given all the 
assistance possible by making the boards small and 
placing the controls in easily accessible positions. 

Because of the speed with which a set-up must be 
made, strong mechanical and electrical construction 
is used throughout. 

The contactors are of the magnetically held type, 
and the two sets of switches on the stage pilot board 
both function to close contactors. Therefore, it is 
possible to pre^set the lighting in any combination 
of colors for two acts before the program id started 
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and when wanted, one of these lighting effects can 
be thrown on by throwing one switch. The contactors 
are held magnetically, and the switches controlling 
the lighting effect in use cannot be disturbed without 
interfering with the effect. 

Therefore, until the second lighting combination 
is thrown into use, the first cannot be disturbed, but 
after the second effect is thrown on, then the set of 
switches used for the first can be used to make the 
set-up for the third. -In this manner the operator 
can always have one act set up in advance. The 
Pre-Set Selective Board also makes it possible to 
throw back the preceding act lighting for an encore 
after the lighting for that act has been thrown off, 
without disturbing the set'Up for the following act. 

Full details of the Pre-Set Selective Board are 
given on pages 12 to 16 inclusive. " 

Motion Picture and Presentation Theaters 

The use of light is becoming a more and more 
important adjunct to motion picture theaters. 

Large theaters spend enormous suras for the de- 
sign and decoration of their interiors, in order to 
enhance the surroundings, and to present an en- 
trancingly different atmosphere that will help trans- 
port the audience to that wonderful world of "Make 
Believe". In order that the audience may see and 
appreciate this and succumb to its influence, proper 
lighting is highly essential, and to provide variety, a 
switchboard and colored lighting is a necessity. 

The idea of variety has caused the adoption of the 
custom of adding one or more feature acts to the 
regular program of pictures. These acts, of course, 
require regular stage lighting and a theater switch- 
board. Prologues and other divertisements are 
much more effective when assisted by proper lighting. 

It is necessary in the large theaters that arc now so 
much in vogue, where a large part of the audience is 
well-removed from the stage, to utilise every possible 
means to make them feel that they are close to it. 
The entire design of the theater is made with the in' 
tention of conveying to the audience the sensation 
that the stage and the auditorium are one. 

One of the most powerful agents in achieving this 
result is the proper illumination of stage and audi- 
torium. Making the lighting effects of the stage 
and the auditorium agree at all times brings the aud- 
ience into a very intimate relation with the stage. 

The use of colored light as an adjunct to the action 
of the play or picture is receiving more and more 
recognition. Various colors of light have differing 
psychological effects, and it is possible to employ 
colored lighting which changes from color to color, 
in agreement with the mood of the play. 

The three primary colors, red, green and blue, in 
combination, can produce any color in the spectrum, 



including white. With these three colors, and the 
stage and auditorium controlled by a Westinghouse 
Multi'Pre-Set Board the colors can be gradually 
merged from one to another without distracting the 
attention of the audience. If cove lighting is used 
in the auditorium and the lighting kept dim, the colors 
will exert an unnoticed influence on the audience and 
the added "punch" given the picture will be quite 

marked. 

The motion picture house therefore requires a 
lighting control on a par with the best. The features 
of the Multi-Pre-Set Board make it especially suitable 
for this application. The arrangement of its con' 
trols, its compactness, and its flexibility permit the 
operator to handle any kind of lighting effect with 
despatch and finesse. Where the program changes 
weekly, the Hghting can be set up at the beginning of 
the week and left unchanged for the entire week. 
■- The Ten-Scene-Pre-Set Board No. i meets the re- 
quirements of most motion picture theaters, for it 
furnishes enough switching equipment to provide 
for an overture, a prologue, two or three feature 
acts, and still leaves several scenes available for 
special purposes. 

For a technical description of the Multi-Pre-Set 
Board see page 7. 

For smaller motion picture theaters, single-scene 
boards, or manually operated boards, Nos. 4, 5, 6 and 
7, are suitable. See pages 17^ iS^ 19 and 21 respectively 
for descriptions of these boards. 

Organizations and Clubs 

Many organizations and clubs require different 
scenic effects in their degree work. In these cases 
while a great variety and number of lighting effects 
are desired, the expense of keeping skilled switchboard 
operators is not always warranted, and consequently 
it is desirable to be able to set up the lighting during 
a rehearsal period. 

The Multi-Pre-set Board is ideal for this application 
allowing the pre-setting of all the scene lighting during 
rehearsal, and the effects can be switched on when 
needed by a simple manual operation. 

For details of the Multi-Pre-Set Board see page 7. 



Small Auditoriums, Churches, Etc. 

The Westinghouse Company can furnish manually 
operated, tumbler-type switchboard No. 7, for use 
in applications where the load, and number of circuits 
warrant their use. 

Standard units are used in the manufacture of these 
boards, and the units are assembled in various combi' 
nations to meet the special requirements of the ap- 
plication. 

See page 21 for a description. 
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Theater Switchboards 




OR many years the Westinghouse Company 
has been prominent in the manufacture of 
electrical generating and lighting equipment, 
and lighting control apparatus. All the ex- 
perience gained from years of work in these various 
fields has been used to the fullest extent in the prepa- 
ration of theater switchboards. The Multi-Pre-Set 
Board, a Westinghouse development, is considered the 
finest type of theater switchboard on the market. 

A complete line of switchboards has been designed 
for controlling the lighting of theaters; school, college 
and university auditoriums; churches; public audi- 
toriums; lodges; etc. 

The requirements of the owner, architect and opera' 
tor have been kept in mind when designing these 



boards and the result is a product that has many 
very desirable features. Westinghouse switchboards 
are attractive in appearance, in keeping with present 
day theaters and auditoriums. Because of their com- 
pact construction they require the minimum amount 
of valuable stage floor space. The complete control 
of all lighting effects may be concentrated into a small 
space by combining the dimmer bank and the switch 
controls into a single unit, thereby simplifying the 
handling of lighting effects. The boards are com- 
pletely assembled at the factory with all connection 
points for the building wiring brought out at a con- 
venient place for making the final connections. The 
parts are all simple and sturdy, making the equipment 
strong and durable. All parts are accessible for easy 
and quick inspection. 




Fig, 2— A Five Scene Multi-Pre-Set Switchboard Installed in the West Coast Theater at Oakland, Calif. 



Multi-Pre-Set Boards, No* 1 



Application 

The Multi-Pre-Set Board, a Westinghouse develop- 
ment, is an ideal equipment for the control of lighting 
in legitimate theaters^ motion picture theaters, audi- 
toriums, lodges, schools, office building auditoriums, 
ball rooms, or any place where it is possible to lay out 
a lighting program in advance. It is a means of pro' 
ducmg the most superb effects without the necessity 
of professional assistance. 

The Multi-Pre-Set Board combines a multiplicity 
of controls with simplicity of operation and a re- 
markable economy of space. These boards can meet 
all the special conditions which always arise in 
theaters where very special and distinctive effects 
are to be worked out. 

The magnitude of the new motion picture theaters, 
and their need for a lighting control which will enable 
them to achieve unusual and sometimes fantastic 
results, calls for such a control as the Multi-Pre-Set 
Board offers. 



The legitimate theaters have long needed a board 
which would enable the production of trick effects 
Without a multiplicity of auxiliary control apparatus. 
The need for reliability and the elimination of pos- 
sibility of human error in the manipulation of switches 
are other problems solved properly by the applica- 
tion of the multi'pre-set design. 

Lodges, churches, schools, all need a board which 
will permit the setting up of the lighting in advance 
by trial, and then when the performance is under way 
the lighting can be duplicated by throwing but one 
switch for scene changes. 

Wherever the art of mimicry is practiced, the 
Multi'Pre-Set Board finds an application. 

Distinctive Features 

Any number of scenes may be set up in advance. 
By the operation of a single switch the correspond- 
ing scene lighting may be thrown ''on" or ^'off'\ 
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Fig. 3 — A Ten Scene Multi-Pre-Set Switchboard Installed in Loew's State Theater 

at Syracuse, New York. 



Extremely rapid operation possible. 
Space requirements are small. 
All operating controls easily accessible. 
Master controls are grouped. 

All boards of such size as to be easily controlled by 
one man no matter what capacity or how many scenes 
are to be pre-set. 

Operation 

Despite the great number of complex switching 
set-ups possible, and the special and distinctive 
effects which can be handled, the operation of the 
Multi'Pre-Set Board is exceedingly simple. 

All the controls for a single circuit, which include 
the pilot switch, pilot lamp, pre-set switches and 
circuit dimmers, are mounted together on a small 
section of the board. The number of pre-set switches 
IS dependent upon the number of scenes that the board 
can handle, that is, if the board is ten-scene, there will 
be ten pre-set switches for each circuit. The pre-set 
switches are arranged in horizontal rows with five 
switches to the row. 

To set up a circuit, the pre-set switches for the 
scenes in which that circuit is to be used are flipped 
to the "on" position and for the scenes where that 
circuit is not to be used they are moved to the ''off" 
position. This procedure is followed for all the 
circuits on the board and when completed the board 
is ready for the performance. 

The setting-up process can be done best at a re- 
hearsal, and the effects can then be given serious at- 
tention and changed until just the right lighting is 
secured. All the lighting for one scene can be fixed by 
setting all the scene one pre-set switches, then scene 

fsn 



two can be taken care of, and so on for the entire 
production. 

The pilot switch handles are thrown up into the 
set-up position, closing the lower switch contacts. 
This is the position in which they are ordinarily left 
for a production, and it places the circuit under the 
control of the color master switch. Throwing the color 
master switch handle up, then places the color circuits 
under the control of the scene grand master switches. 
There is a scene grand master switch for each scene 
that can be set up, thus a ten-scene pre-set board has 
ten scene grand master switches. 

There is no limitation to the manner in which the 
scene grand master switches can be manipulated. 
Any one can be thrown on at any time, and any 
number can be closed at the same time. To change 
from one scene to another without a "blackout", close 
the scene grand master switch for the following scene 
before opening the one for the scene in progress. If 
a "blackout" is desired, open the scene grand master 
switch for the scene in progress and then close the 
one for the scene wanted. A special black-out 
button can be provided if specified. A scene may be 
repeated as often and whenever desired. 

The color masters, color master dimmers, the scene 
grand master switches, and slow-motion master dim- 
mer hand wheel are all located at the center of the 
board so that the operator does not have to run back 
and forth in handling the lighting. All essential con- 
trols are in easy reach from one position. 

The individual circuit dimmers can be interlocked 
with the color master and the color master in turn 
interlocked with the slow-motion master hand wheel. 
A cross control is provided so that each color master 
handle can be interlocked in such a way as to brighten 
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Fig. 4— A Five Scene Multi- Pre-Set Switchboard Installed in the Regent Theater at Grand Rapids, Mich. 



or dim the lighting of its color group as may be desired, 
irrespective of the direction of motion of the other 
color dimmers. 

A "hot'bus" connection is provided for each cir- 
cuit, by closing the upper switch contacts of the 
circuit switch and that circuit is thrown on the 
"hot-bus" and lighted. It remains lighted regardless 
of the position of the scene grand master controls. 

With the entire hghting for a production set-up> 
the operator can devote his whole attention to the 
operation of the dimmers. There is no haste, and 



possibilities for distracting errors are very remote. 
And once the lighting has been set up, no changes are 
necessary in the setting until a change occurs in the 
program, which may be a week or longer, depending 
upon the program. 

Extended Control 

The pilot board is so constructed that any dc 
signed pre-set combination of lighting on the stage 
or auditorium or both can be controlled by an ex- 
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Fig. 5 — Diagram of Connections for Multi-Pre-Set Switchboard 
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tended control push button which may be located 
at any convenient place. 

Construction 

The composite type of construction with the dim- 
ming equipment and pilot board built in one gives the 
most compact and convenient assembly. With this 
type of construction the contrcls for each circuit can 
be localized, and the pilot board switching equipment 
can be built into the otherwise vacant spaces which 
are usually on the front of the dimmer bank. The 
composite type of equipment requires the smallest 
possible amount of stage space. 

The switchboard equipment consists essentially of 
three parts: 

Pilot board. 
Magazine panel. 
Contactor board. 

The Pilot Board incorporates the dimmer bank, the 
dimmer operating mechanism, and all switching equip- 
ment for producing the Hghting effects. The dimmer 
bank is mounted in heavy angle iron frame. Each 
dimmer or set of dimmers for one circuit, depending 
on the wattage, is provided with a handle for in- 
dividual operation. The dmimer bank is usually 
divided into two principal parts^ — stage and house, 
the controls being located to suit the theater layout. 
Three or four color groups are usually furnished and 
the switches and dimmers for each color are mounted 
in a horizontal row, while the switches and dimmers 
for each circuit are mounted in a vertical row. All 
color controls for a single circuit are thus placed in 
a vertical row with the white control at the top, 
amber next, then, red and blue. 



Each pilot unit specified, see Fig. 7, which con- 
sists of a pilot switch, pilot lamp, preset switches 
and dimmer lever, is provided with a separate cover 
plate formed in dies. 

The standard pilot' switches are 30 ampere, a-pole, 
double-throw, and are of very rugged construction, 
positive in action, and of highly tooled special design to 
make them especially suitable for the purpose intended. 
The snap action is secured by means of a Moldarta 
cam acting against a special compressed felt roller which 
reduces the noise to a minimum. Tension on the 
roller is secured by a coil spring thus insuring relia- 
bility and long life. The handles on these switches 
are of solid moulded material with colors correspond- 
ing to the colors of lights which they control. As the 
handles are of homogeneous material, the color cannot 
wear off but the polish and appearance improve with 
service. 

The same switch is also available with 100 ampere 
current carrying details for manually operated switch- 
boards. 

The uppermost part of the pilot board is enclosed by 
a suitable grille which furnishes ventilation for the 
dimmer bank. The rest of the dimmer bank frame 
is covered with sheet steel. 

Contactor Board — The contactors are arranged 
on the board so that their position corresponds as 

much as possible with the position of the color groups 
on the pilot board. This greatly facilitates inspection. 
The contactor board is usually placed in a separate 
room directly below the pilot board. The contactors 
used are standard Westinghouse single coil contactors 
:)rovided with arc shields and blowout coils, such as 
lave been used for years, and have proved their re- 
liability in the automatic switching and industrial 
control field. 
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Fig. 6— Rear View of a Multi-Pre-Set Board, Showinft the Mounting of the 

Dimmers and Wiring Troughs. 
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Fia. 7 — Front View 



Fig. 8— Side View 
Standard Five Scene Pilot Unit. 



Magazine Panel- — Where a separate magazine 
panel containing fuses for the individual circuits is 
desired, a separate steel cabinet is furnished, in which 
are mounted the required number of moulded plug 
fuse units. This is enclosed with steel trim and doors. 

Where a solidly grounded neutral system is per- 
missible it is possible to simplify the equipiiient 
greatly by omitting the magazine panel and mounting 
the individual circuit fuses directly on the contactor 
board. See Fig. 13. 

Six i^-ampere circuit fuses are furnished for each 
contactor. This is the maximum number of circuits 
usually controlled by one contactor, and where less 
are required, this provision takes care of later additions 
or alterations, without involving additional work. 

Accessories 

Incidentals such as call buttons, signal buttons, 
and directory frame will be furnished in accordance 
with the needs of each installation. When a tele- 
phone or electric program sign switch is to be installed, 
dimensions and data for mounting should be supplied 
by the purchaser so that provision may be made for 
them . 

Data for Specifications 

Typical specification for multi-pre-set boards and 
a schedule for circuits are given on pages 23 to 26. 
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Fig. 9 — Contactor Board 
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Fig. 10— Pre-Set Selective Switchboard Installed in Keith's Theater, 

Rochester. N. Y. 



Pre-Set Selective Boards, No, 2 
(Single-Coil Contactor) 



Application 

The Pre-Set Selective Board is one of the Westing- 
house developments in the pre-set hne, and it is an 
adaption of the multi-pre-set board for use in vaude- 
ville theaters and other places where it is desired 
to set up only two-scene lighting in advance. 

This board uses magnetically held contactors and 
two complete sets of switches and circuits. There- 
fore, the operator has a choice of scenes. Before the 
performance starts the lighting for two scenes or 
acts can be set up and after scene one is thrown on, 
scene two is waiting. Then when scene two is 
thrown on, scene one is still available, so that if for 
any reason, such as an unexpected encore, it is neces- 
sary to return to the lighting for scene one, this can be 
accomplished by throwing but one switch. 

After all possibility for a need of the lighting for 
scene one is past, the lighting for scene three can be 
set up, using the scene one switches and circuits. 

Distinctive Features 



switching 



The space required for dimming and 
equipment for each circuit is reduced to a minimum. 

Master controls are centralized. 

All control levers are in easily accessible positions. 

Logical arrangement of color controls, light colors 
at top, dark colors at bottom. 

Substantial construction. 
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No live parts on front of board. 

Lighting for two scenes available at all times 

Operation 

Each lighting circuit is provided with two pilot 
switches, and two control circuits, and either control 
circuit can close the coil on the lighting circuit con' 
tactor. This makes it possible to hold the contactor 
closed by either of the control circuits. 

The main stage contactor supplies coil current 
for the color mam contactors and these contactors 
each control the coil current for their respective circuit 
contactors as shown in Fig. ii. 

The stage main switch therefore controls all the 
stage circuits and the color main switches control 
their respective color circuits regardless of the position 

of the master scene switches. 

It is, therefore, necessary to close the main stage 
pilot switch and the color main pilot switches before 
any action is obtained from the master scene switches. 

To make a set-up for scene one, the upper pilot 
switch handles for the circuits required are thrown 
upward and this places the circuits under the control 
of master scene switch No. i. 

Then to set up the second scene follow the same 
procedure with the lower set of pilot switches. 

Two scenes are now available, and the first one can 
be thrown on in its entirety by closing the scene master 
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switch No. I while the second one can be had by 
closing scene master switch No. 2. 

After scene one has been completed and scene 
master switch No. i has been opened the upper set 
of switches is set free so that the lighting for scene 
three can be set up using this set of switches. Pilot 
lamps indicate what circuits are in use, one lamp being 
provided for each circuit. By closing the upper 
contact of a pilot switch, or throwing the handle to 
the down position, connection is made to a ''hot bus" 
and the energy is provided to that circuit regardless 



of the position of the scene master switches. How- 
ever, both the color master pilot switches and main 
stage pilot switch will cut off the energy to the 
''hot bus". If It is desired to have a complete black' 
out and a spot light provided for a certain scenic 
effect this can be accomplished by having a pocket 
on each side of the stage which is not controlled by 
the stage main but controlled from a separate pocket 
pilot switch which is always hot. 

The auditorium side can be operated either as a 
single scene with control from the stage and color 
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Fig. 11 — Diagram of Connections for a Pre-Set Selective Switchboard (Single-ColI Contactor.) 
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masters by throwing the handle of the pilot switch 
required to the down position. If it is desired to use 
the auditorium side for a two-scene set up, this can 
be done by throwing the pilot switch handles on the 
circuits required to the up position, when they 
can be controlled by the scene master switches and 
for control of the stage. 

By means of suitable mechanical interlock, the 
dimmers for the individual circuits can be operated, 
singly or collectively by a color master handle at the 
end of each color group. 

A further mechanical interlock arrangement pep 
mits the control of the entire dimmer bank by a slow 
motion handwheel located at the center of the board. 
A cross control feature is usually included whereby 
each color master handle can be interlocked in such a 
way as to brighten or dim the lighting of its color 
group, as may be desired, irrespective of the direction 
of motion of the other groups. 

Extended Control 

The pilot board will be so constructed that any 
desired pre-set combination of lighting on the stage 
or auditorium or both can be controlled by an extended 
control push button which may be located at any 
convenient remote place. 

Construction 

The composite type of construction with the dim- 
ming equipment and the pilot board built in one 
gives the most compact and convenient assembly. 
This construction permits the localizing of all the 
controls for each circuit. The pilot board switching 



equipment is arranged to fill up what would other 
wise be a vacant space in front of the dimmer bank' 
No other arrangement will allow the assembly of the 
equipment in such small amount of stage space. 

The switching equipment consists of: 

Pilot board. 
Contactor board. 
Magazine panel. 

The Pilot Board incorporates the dimmer bank, 

the dimmer operating mechanism, and all switching ap' 
paratus for producing the lighting effects. A heavy 
angle iron frame is used to support the dimmers, and 
the switchboard proper is attached to this frame. 

Individual dimmers are provided for each circuit 
and each circuit has an individual control for its dim- 
mer or dimmers, depending upon the wattage of the 
circuit. The dimmer bank is divided into two 
sections with the stage section at one end of the 
board and the house section at the other. Either 
three or four color groups are required and the dim' 
mers and switches for each color group are mounted 
in a horizontal row with the master controls nearest 
the center of the board. The dimmers and switches 
for each circuit are mounted in a vertical row with 
the color controls in order from top to bottom being 
white, amber, red and blue. 

Each pilot unit, which consists of two switches, a 
pilot lamp and a dimmer lever is provided with a 
separate cover plate. The upper part of the frame 
is covered by a grille so as to furnish sufficient venti- 
lation. The rest of the dimmer framework is covered 
with sheet steel. No live parts are left exposed. 





Fig. lA — Front View of Contactor Board 



Fife. 14— Rear View of Contactor Boatd. 
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Contactor Board — The position of the con- 
tactors corresponds with that of the controls on 
the pilot board for the circuit in which the con- 
tactor is connected. This facilitates inspection. 
Usually the contactor board is placed in a separate 
room in the basement directly below the pilot 
board. 

Magazine Panel — Fuses for the individual cir- 
cuits are sometimes mounted on the contactor panel as 
shown in Fig. 14. When especially requested, a sepa' 

rate magazine panel is made up for mounting the fuses 
separately in a convenient location. 



Accessories 

Incidentals such as call buttons, signal buttons, 
and directory frame will be furnished in accordance 
with the needs of each installation. When a tele- 
phone or electric prograai sign switch is to be installed, 
dimensions and data for mounting should be supplied 
by the customer so that provisions may be made for 
them. 

Data for Specifications 

Typical specifications for a preset selective board 
No. 2 and a schedule of circuits are given on pages 
27 and 25 respectively. 
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Pre-Set Selective Boards, No. 3 (Two-Coil Contactor) 
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Fig. 15 — Diagram of Connections for a Pre-Set Selective Switcliboard (Two Coil Contactor Type). 
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Fi£. 16 — A Pre-Set Selective Board Installed in the Keith Theater 

at Huntington. West Va. 



This type of board is, in appearance and general 
operating characteristics, practically the same as the 
3re-set selective board No. 2. However, a specially 
5uilt two'coil contactor is used instead of the single- 
coil contactor which is used with the No. 2 board. 
On the No. 3 type of board, a third set-up is possible 
in connection with circuits not already in use with 
the regular set-up on the lower set of pilot switches. 



The upper contacts of the lower set of pilot switches 
are connected to a bus which is controlled by a push- 
button m the master section. Therefore, any of these 
circuits which are not in use can be pre-set under 
control of the extra push'button switch. The scheme 
of connections is shown on Fig, 15. Specific operating 
details are given in the typical specifications on page 29, 
and a typical schedule of circuits is given on page 25. 




Fig. 17— Contactor Board for a Pre-Set Selective Switchboard. 
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One-Scene Composite Type Pre-Set Boards, No* 4 





Fig. 18 — A One Scene Composite Board Installed in the Embassy Theater 

at Waltham, Mass. 



Fig. 19 — The Magazine Panel 

for the Switchboard Shown 

in Fig. 1«. 



The onc'scene pre'set theater switchboard is used 
where it is essential to keep the first cost low and 
where it is unnecessary to have more than one scene 
set up at one time. 

The board is made of three units: 
(i) Pilot switchboard. 
(a) Magazine panel. 
(3) Contactor panel. 

This board uses magnetically held contactors for 
the color mains only, which control the buses for the 
individual color group circuits. The individual light 
circuits are controlled directly by too ampere switches 
mounted on the pilot board. By throwing the in- 
dividual pilot switches to the up position, a scene 
can be set up which is controlled by the color 
masters and by the stage master switches, as shown 
in Fig. 20. 

When the handle of the individual pilot switch is 
thrown to the down position closing the upper con- 
tacts of the switch, the circuit is energised from the 
hot bus direct, and when the switch is in this posi- 
tion, the circuit cannot be controlled by either the 
color master nor stage master switches. 

If extended control is required, the color master 
pilot switch handles are thrown to the up position 
closing the lower contacts, and when the extended 
control button is pressed it is possible to operate 
all or any of the color master contactors depending 
upon the position of the individual and color master 
switches. 



Construction 

The composite type of construction with the 
dimmer equipment and pilot board built in one, gives 
the most complete and convenient assembly. 

The switchboard equipment consists essentially of 
these parts: 

Pilot board. 
Magazine panel. 
Contactor panels. 

The construction of the pilot board is essentially 
the same as for the Multi-Pre-Set Boards on page lo^ 
except that no pre'set switches or scene main switches 
are used. 

Each pilot unit which consists of pilot switch, 
pilot lamp, and dimmer lever, is provided with sepa' 
rate cover plates of sheet steel, which are formed in 
dies to make it rigid. 

The upper part of the pilot board is enclosed by 
suitable grille which furnishes ventilation for the 
dimmer bank. The rest of the dimmer bank frame is 
covered with sheet steel. 

The pilot switches for the individual circuits are 
100 ampere, 2'pole, double-throw, and are of very rug- 
ged construction, positive in action and the contacts 
are of highly tooled special design to make them especi- 
ally suitable for the purpose intended. The snap action 
is secured by means of a moldarta cam acting against a 
special compressed felt roller which reduces the noise 
to a minimum. Tension on the roller is secured by 
a coil spring thus insuring reliability and long life. 
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The handles on these switches are of solid moulded 
material with color corresponding to the color of 
lights which they control. Due to the handles being 
molded of homogeneous material, the color cannot 
wear off. 

Contactor Panel— The contactors are mounted 
on small ebony asbestos panels of uniform size mounted 
on angle iron framework. These contactor panels can 
be located either behind the pilot board or in any con' 

venient place. 
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Magazine Panel — The magazine panel is made up 
of standard fuse blocks which carry plug type fuses 
for all of the branch circuits. It is built into a sheet 
steel cabinet that can be mounted on the end of the 
pilot board, or can be mounted on the wall behind 
the pilot board. 

Data for Specifications 

Typical specification for one-scene pre-set boards 
and a schedule of circuits are given on pages 31 and 33. 
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Fi^. 20— Dia&mm of Connections for a One-Scene Pre-Set Switchboard. 



Manually-Operated Composite Type Boards, No* 5 

Dimmer Master Levers Used for Switching Operations 



The boards are made of two units: 
(i) Pilot switchboard. 
(2) Magazine panel. 

These boards can be used in places where it is 
satisfactory to use the dimmer handles for dimming 
of the circuits as well as for switching operations, m 
order to reduce the cost and still have the composite 
type of construction. 

The pilot board is so constructed and wired that 
the operator has an individual switch for controlhng 
each circuity Circuit control is obtained either by the 
operation of the pilot switch controlling the individual 
circuits or by the use of the dimmer. Group control 
of the circuits is obtained only by group operation 
of the dimmers through the color master dimmer 
levers or through the grand master dimmer lever or 
wheel. 



These switchboards can be supplied, as an optional 
item, with Ward Leonard dimmers having a positive 
quick make and break flipper-switch on each dimmer 
plate so that the circui : is opened automatically at the 

full dim position of the dimmer. 

It is thus possible to dim the lamp circuits on any 
branch from full brightness to dark out and to open 
the circuit by simply operating a single handle. 

Pilot switches are provided for each branch cit' 
cuit for disconnecting purposes, and for flashing the 
various circuits on and oif when required. 

Any of the usual forms of mechanically interlocked 
dimmer mechanisms can be supplied such as: grand 
master control, slow motion cross control, color master 
control, etc. 
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For diagram of connections and front view, see 
Fig. 21. 

Magazine Panel is made up of standard panel 
board units and can be located either at the end of the 
pilot board or behind on the wall. 



Data for Specifications 

Typical specification for manually-operated com- 
posite type boards and a schedule of circuits are 
given on pages 34 and 36. 
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Fig. 21 — Diagram and I^ayout of Typical Manual Composite Type Board- 



Manually-Operated Mechanically Interlocked 

Type Boards, No, 6 

Mechanically Interlocked Back-of-Board Knife Switches 

Dimmer Bank Separately Mounted 



This type is recommended for places where it is 
essential to reduce cost below that of the composite 
type No. 4, and where the ease of operation and neater 
appearance of the composite board is not required. 

Construction 

The board is made up of three units: 



(i) Pilot board 
{i) Dimmer bank 
(3) Magazine panel. 

All switches are fused loo ampere, 250 volt, 
1 pole and mounted on slate in the rear of the board 
as shown in Fig. 24. The switches are mechani- 
cally interlocked on a shaft with a construction 
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similar in design to that used for dimmer control. 
Color master and grand master levers are provided 
for gang operation of switches. 

The board is entirely dead front, and the switches 
have oval handles of colored moulded material. The 
oval handle is so arranged that the operator can tell 
at a glance whether the individual switch handles are 
engaged with the color master or not, depending upon 
whether the handle is in the vertical or horizontal 
position. 



Dimmer banks are supplied separately and can be 
mounted wherever convenient, usually on top of 

switchboard as shown. 

Magazine panel can be mounted in the rear as shown 
and is made of standard panel board units with plug 
fuses. 

Data for Specifications 

Typical specification for manually interlocked 
type boards and a schedule of circuits are given on 
pages 37 and 38. 







Fig. 22— ^M an ually- Interlocked Type Switchboard Installed in 
the Stanley Theater, Hoboken, N, J, 




Fig. 23 — Manually-Interlocked Type Switchboard Installed in 

Loew's Theater, Richmond, Va. 
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Fig. 24^Typical Assembly of a Manually-Operated. Interlocked Type Switchboard. 



Tumbler Type Boards, No. 7 



Application 

Tumbler type direct control boards can be used in 
school auditoriums, small motion picture theaters, 
churches, and in other places where it is not possible 
to provide skilled attendance for the switchboard, 
or where the cost of equipment must be kept low. 

Distinctive Features 

These switchboards are neat, compact and use a 
minimum amount of space which is usually essential 
in this class of installation. The switchboard is 
built up of unit type construction with all parts aC' 
cessible from the front. These boards are usually 



totally enclosed in a sheet steel cabinet. Dimmers 
are arranged at the top of the board and can have any 
of the usual type of color master or grand master con- 
trol. 

Operation 

The operating possibilities of these boards are such 
that independent pre-sets can be made in each color 
group. Each group is under the control of a master 
switch, which can feed energy to the complete group 
of circuits in its color group, or to any desired selec- 
tion of circuits in the group. The circuits can be ar- 
ranged so that the complete lighting is controlled by a 
master switch at the board. 
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Each color group taken care of on this type of board 
is normally provided with its own dimmers. The 
circuits are conveniently grouped so that economy 
of material and apparatus can be carried out effectively. 
The constant circuits can be controlled from the 
switchboard. 

Construction 

This equipment is of the dead front type, combining 
switches, dimming apparatus, and magazine panels 
in a compact, well ventilated, and properly pro- 
tected unit. The front of the switchboard is sheet 
steel, finished in dull black, with supporting angles, 
all combined to form a strongly constructed unit. 
The wiring, to and from the switchboard, is reduced 
to a minimum. 



A 



ccessones 



Dressing room call buttons, directory frame, pro' 
visions for electric program sign, telephone, or any 
other accessory can be taken care of if specified. 

Data for Specifications 

Typical specification for tumbler type boards and 
schedule of circuits are given on pages 39 and 40. 




Fig. 25— Tumbler Type Switchboard Installed in 
the Lynn Auditorium. Lynn, Mass. 
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Fig. 26— Typical Assembly of a Manually-Operated Tumbler Type Switchboard 
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Fig. 27 — General Plan of l,arger Sized Theater Stage 



Fig. 28 — General Plan of Smaller Theatre or Auditorium Stage 



Typical Theater Switchboard Specifications 



Multi-Pre-Set Type — Five or Ten-Scene 



General Description of Equipment — The 

theater switchboard equipment will be of the West' 

inghouse ' Ucene pre-set type consistincr essen' 

^ i ten / ^ ^^ "^ 

tially of the following elements; 

1. A stage pilot board complete with dimmers, 
switches and accessories. 

2. A remote contactor board. 

3. An enclosed magazine panel. 

Construction of Pilot Board — The pilot 

board will be of all-steel dead front construction and 
will combine the dimming and switching control equip- 
ment in a compact unit. All exposed steel sur' 
faces will be given a permanent dull black finish. The 
face of the board will be of steel of suitable thickness 
and design, formed to provide ample rigidity. 

The construction shall be of the unit type through' 
out. The cover plates shall be made of ^ inch steel 
formed in dies with round corners so as to give an 
effective thickness of ^ inch with J/g inch radius 
edges, thus providing ample strength and complete 
interchangeability. 

The board will consist of the required number of 
circuit units, color master units, and scene master 
units, and a main master dimmer drive of suitable 
construction to provide practical operation of the 
dimmer equipment. Circuit unit sections will be 
approximately 4 inches wide and 21 inches high, color 



master sections will be approximately 4 inches wide 
and 21 inches high, and master scene sections and 
main master dimmer sections will each be approxi- 
mately 20 inches wide and 21 inches high. 

Unless otherwise provided, all tumbler switches 
are to be 30 ampere capacity. Miscellaneous circuits 
such as call buttons, signal circuits, annunciators and 
other accessories will be provided as called for in the 
schedule of circuits. 

The main master dimmer section will carry the 
grand master lever, slow motion wheel, or universal 
wheel as specified. The scene master sections will 
carry the multi-circuit master scene switches. The 
color master sections will each carry a master pilot 
switch, master dimmer handle, and indicating lamp. 
Unless otherwise specified, individml circuit units 
will include the following equipment: 

I — Westinghouse 3'position pilot switch. 

I — Candelabra type lamp receptacle. 

Five 1 ■ I 

_ \ scene set-up switches. 

len J 

I — Circuit dimmer control handle. 

I — Nameplate. 

I — Steel covering plate. 

The pilot switches of 30-ampere capacity, 2'pole, 
double-throw, 3 -position are to be of the quick acting, 
noiseless type and will be provided with colored 
Moldartd handles of solid color throughout. The 
color will correspond to that of the circuit controlled. 
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or will be black in the case of miscellaneous audi- 
torium and pocket circuits. The lower throw of each 
pilot switch will be used for energizing the coil of 
its contactor directly through the color main and 
stage or auditorium main, irrespective of the position 
of the set'up and scene master switches. The upper 
throw will be used for making a corresponding con' 
nection through the set'Up and scene master switches. 
The middle throw will be the "off" position. 

The lamp receptacles will be so arranged that the 
lamp when in position will protrude partially through 
the steel face of the board, thus facilitating the re- 
placement of lamps. Each lamp will be provided with 
a jeweled buU's-eye of suitable color. The lamp, lens 
and lamp socket are removable from the front of the 
board without removing the front plates or breaking 
any permanent connections. A test receptacle will 
be provided for quick lamp test. 

The scene set-up switches will each be constructed 
with a roller type, self-aligning contact. Each set will 
be provided with a single gang nameplate mounted 
on the face of the board. 

The circuit dimmer control handles will be oval 
shaped Moldarta of solid color, corresponding to 
that of the circuit controlled. They will be formed 
to indicate whether they are in the interlocked posi- 
tion or not. 

The pilot switch, lamp, and group of scene set-up 
switches of each circuit unit will be mounted on a 
Moldarta base, which will be supported from the 
wiring trough. The wiring troughs will be so de- 
signed as to serve the triple purpose of supporting 
the bases for the various switches and lamps, support- 
ing the steel covering plates, and providing a proteC' 
tive and concealing raceway for all wiring. 

The steel coverplate for each unit will be so de- 
signed that it can be readily removed without dis' 
turbing any of the wiring or equipment. This provides 
a convenient means for inspection. Each unit will 
be provided with an engraved black Micarta nameplate 
designating the circuit controlled. 

If additional space is required due to a plurality 
of dimmer plates being used on any one circuit, ad' 
ditional blank coverplates will be installed. If tumbler 
switches or other equipment is added, they will be 
mounted back of other blank coverplates in a manner 
similar to that outlined above, so that in every case 
the plates may be removed without disturbing the 
wiring or apparatus. 

The switchboard will be completely wired by the 
manufacturer before shipment, and the wiring ex- 
tended to a terminal board built into the pilot board. 

Operation of the Pilot Board^The pilot 
hoard will be so constructed that the operator can 
"prc'set" any combination of circuits, for a total of 

^^>hghting effects, before the opening of a 

performance, throw on any one of these effects by 
the operation of a single switch, and then have the 
remaining pre-sets in reserve for subsequent scenes. 



This will be possible in any combination of colors 
or circuits. 

The operation will be such that any of the lighting 
effects may be repeated as often as desired. The 
switchboard will be so constructed that the operator 
may "pre-set" different lighting effects without affect- 
ing the one in use, even though the same lighting cir- 
cuits are involved. It will also be possible to add any 
group or groups of lights to any effect that may be 
in use, or to remove any circuit from an effect without 
disturbing the other circuits. The board may be op' 
erated as a single scene board, irrespective of the 
position of the set up and scene master switches, 
>y using the upper throw of the pilot switch. 

The pilot board will be so constructed that any 
desired '^pre-set" combination of lighting on the stage 
or auditorium, or both, can be controlled by an ex- 
tended control push-button which may be located 
at any conveniently remote place. 

Dimmers^The dimmers will be of Ward 
Leonard or Cutler-Hammer manufacture. They will 
be rigidly supported in an angle iron framework which 
will be constructed so that the pilot board may be 
assembled upon it. The dimmer control mechanism 
will consist of a slow motion cross interlocking control 
wheel drive for dimming the entire bank and inter- 
locking master levers for each color of light on stage 
and auditorium. The individual dimmer handles will 
be mounted on shafts that are controlled by their 
color master levers.. 

The dimmer control mechanism will be arranged 
so that the dimmer handles, master levers and inter- 
locking mechanism will be combined with the sections 
of the pilot board in such a manner that one operator 
can manipulate the entire switching and dimmer 
control of both the stage and auditorium lighting. 

The design of all dimmers will be such that with 
their respective loads connected they will dim the 
lights ''black-out'\ The dimmers will be of the con- 
tinuous duty type within the guarantee of their 

manufacturer. 

A neutral bus will be provided on the dimmer 
bank which will connect to one terminal of each 
dimmer plate, with provision for connecting to the 
neutral of the system. Each dimmer will control its 
own load; dinimer plates will not be connected in 
multiple. 

Contactor Board — The remote contactor board 
will be of the Westinghouse multi-pre-set type. It 
will consist essentially of a number of ebony asbestos 
panels of suitable size upon which will be mounted 
the remote control contactors specified in the accom- 
panying schedule. These panels will be grouped, 
so far as economical, so that all circuits of a given 
color, or controlled by one master pilot switch, will 
be in juxtaposition. The contactor board will be 
mounted on a substantial iron framework and will 
be provided with a suitable channel iron base. 

The contactors will be of Westinghouse magneti- 
cally held type of not less than 75-ampere capacity. 
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having magnetic blowout coils, self'aligning floating 
magnetic circuits and having copper rolling contacts. 
They will be rear connected and so connected to the 
bus that the moving parts will be dead when the 
contactor is open. There will be a minimum of 6 
inches between the lowest contactor and the base 
of the contactor board. 

The remote contactors will be built of simple parts 
and will be gravity opened, thus requiring a minimum 
of maintenance. They will be so arranged that it will 
be possible to close one. all, or any number of the 
contactors without the operation of one or the con- 
certed action of many causing the accidental opera^ 
tion of another. The contacts will be renewable 
from the front. Each contactor will have provided 
for it and mounted on both the front and rear of the 
board, suitably engraved nameplates designating the 
group of lights controlled. Separate nameplates will 
designate the control and lamp circuits. 

Magazine Panel — ^The magazine panel will be 
provided with bases suitable for receiving standard 
N.E.C.plugfusesfori25'Volt service. A suitable steel 
enclosing cabinet with hinged door and directory 



frame will be furnished. Space will be available for 
the necessary wiring. The panel with the enclosing 
cabinet may either be made a part of the pilot board 
or separately mounted depending on the space avail' 
able and the arrangement desired. 

General Considerations — The manufacturer 

will, within lo days after receipt of the theater switch- 
board order at its factory with full information as 
to requirements, furnish a preliminary front view 
drawing and a schedule of circuits of the board covered 
by this proposal. Their approval by the purchaser 
will be considered as final authorisation for proceeding 
with manufacture and assembly. 

The front of the board will be illuminated from 
a lighting trough. A tumbler switch will be installed 
on the board for controlling the lights in this trough. 

These specifications are based on the use of a 
solidly grounded neutral system, a service of 110-220 
volts, and a frequency of 60 cycles. 

A schedule of switches, dimmers and circuits on 
the stage and in the auditorium supplements these 
specifications, and is shown below: 



Typical Schedule of Circuits for Westinghouse 
Multi-Pre-Set or Pre-Set Selective Theater Switchboards 



CIR' 

CUIT 

NO. 



I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

M 

15 
16 

17 
18 

19 

20 

It 

22 

24 

2«f 

26 



CIRCUITS CONTROLLED 



Stage Main 
White Stage Master 
W, Footlights 
W, Valance Border 
W. Concert Border 
W. Prose. Strips 
W. Border No. i 
W. Border No. 2 
W. Border No. 3 
W. Border No. 4 
W. Pkts. No. I L y R 
W. Pkts. No. 2 L e?* R 
W. Pkts. No. 3 L y R 
W. Pkts. No. 4 L y R 
W. Pkts. No, 5 L y R 
W. Bal. Spots R 
W. Bal. Spot L 
W. Bridge Pkts. 
W. Orchestra Floods 
W. Organist Spots 

Red Stage Master 
R. Footlights 
R. Valance Border 
R. Concert Border 
R. Prose. Strips 
R. Border No. i 



LAMPS 



SWITCHES 



PILOT 



TUM- 
BLER 



O 
< 

2 

O 

o 



to 

a: 
O 



BRANCH 
CIRCUITS 



NO. 



SIZE OF 
FUSE 



DIMMERS 



TOTAL 



NO- 6f SUE 

OF PL.ATE5 



DIMMER HANDLES 



INDIVID 

UAL 



MASTER 



GRAND 

MASTER 



60- 75 

33-100 

48- 75 
40- 100 
30-150 
30- 1 50 
30-150 
30-150 



watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 



60- 75 watt 
32-100 watt 
48- 75 watt 
40-100 watt 
30-150 watt 









' 




... 4 








■ 

3 


15 A 


4500 








1 


I5A 


3200 








2 


20 A 


3,600 








2 


20 A 


4000 








4 


15 A 


4500 








4 


15 A 


4^00 








4 


15 A 


4500 








4 


15 A 


4500 








2 


15 A 


2000 








2 


I? A 


2000 








2 


15 A 


2000 








1 


15 A 


2000 






T 


2 


mA 


2000 




6 




6 


15 A ; 6000 




6 


- 


6 


15 A 


6000 




4 




4 


15 A 


4000 








4 


15 A 


3600 








1 


15 A 


2000 








3 


15 A 


4500 








2 


15 A 


3200 








2 


20 A 


3600 








2 


20 A 


4000 








4 


15 A 


4000 



1-3000, I 

1-3200 

1-3600 

2-2000 

2-2250 

2-2250 

2-2250 

2-2250 

1-iooo/nooo 

1-1000/2000 

1-1000/2000 

1-1000/2000 

T-TOOO/2000 

2-3000 

2-3000 

2-1000/2000 

1-3600 

I-1000'^2000 



1500 



1-3000,1-1500 

1-3200 

1-3600 

2-2000 
2-2000 
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Typical Schedule of Circuits — Continued 



CIR- 

CLlt 

NO. 



27 
28 
29 
30 
31 

3i 

34 
35 
36 

37 

38 

39 
40 

41 
41 

43 

44 

45 
46 

47 
48 

49 
50 

52 

53 
54 
55 
56 

57 
58 

59 

60 
61 
62 

63 

64 
65 
66 
67 
68 
69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
So 

Si 

82 

S^ 

S4 
S5 
86 

87 
88 



CIRCUITS CONTROLLED 



LAMPS 



SWITCHES 

I TUM- 
PILOT 1 BLER 



O 
< 

H 

Z 

o 
o 



CO 

of 

o 



BRANCH 
CIRCUITS 



NO. 



SIZE OF 
FUSE 



DIMMERS 



TOTAL 



R. Border No. 1 
R. Border No. 3 
R. Border No. 4 
R. Pkts. No. I L y R 
R, Pkts, No. 2 L e?^ R 
R. Pkts. No. 3 L 6? R 
R. Pkts. No. 4 L &? R 
R. Pkts. No. 5 L e?' R 
R. Bal. Spots R 
R. Bal. Spots L 
R. Bridge Pkts. 

Blue Stage Master 
B. Footlights 
B. Valance Border 
B. Concert Border 
B. Prosc- Strips 
B- Border No. i 
B. Border No. 2 
B. Border No. t, 
B. Border No. 4 
B, Pkts. No. I L&? R 
B. Pkts. No. 2 L &? R 
B. Pkts. No. 3 L e?= R 
B. Pkts. No. 4 L &? R 
B. Pkts. No. ^L&f R 
B. Bal. Spots R 
B. Bal. Spot L 
B. Bridge Pkts. 
Pocket Master 
Undimrned Pkts. 
Bridge Arcs 
Upstage Arcs 
Down Stage Arcs 

Auditorium Master 

White Aud" Master 

W. Main F xture Ext. 

W. Main Fixture Int. 

W. Inner Cove 

W. Outer Cove 

W. Canopy ^ Bays 

W. Bal, Soffits. Coves ^ Fi.^t. 

W. Side Passage 

W. Bal. Brackets 

Red Aud. Master 

R. Main Fixture Int. 

R. Inner Cove 

R. Outer Cove 

R. Canopy £«? Bays 

R. Bal. Soffits, Coves ^ Fixt. 

Blue Aud. Master 

B. Main Fixture Int. 

B. Inner Co\"e 

B. Outer Cove 

B. Canopv ^ Bays 

B. Bal, Soffits, Coves 6? Fixt. 

Foot Spots 

Effect Spots 

Constant Circuits 

Signal Circuits 

Swbd. Lights 

Extended Control 

Lock Switch 



3,0-150 watt 
io-150 watt 
10-150 watt 



6 
6 

4 



6 
6 

4 
5 



2 

4 
4 

12 



4 

4 

4 
2 

1 

1 

2 

2 

6 

6 

4 



3 
2 

2 
2 

4 

4 

4 

4 
2 

2 

2 

2 

2 

6 

6 

4 

5 
8 

8 

8 



2 
2 

3 

4 

4 

5 
2 

2 



2 

3 
4 
4 
5 



2 

4 
4 
5 



A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 



5A 

20 A 
o A 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



5A 
50 A 
50 A 
50 A 



20 A 
20 A 
5A 
5A 
•lA 
5 A 



oo A 
5A 

5A 
5A 

5A 



20 A 

5A 

5A 
5A 

5A 



4500 
4500 
4500 
2000 
2000 
2000 
2000 
2000 
6000 
6000 
4000 



4500 
3200 
3600 
4000 
4500 
4500 
4500 
4500 
2000 
2000 
2000 
2000 
2000 
6000 
6000 
4000 



3300 
3300 
4350 
6380 
4320 
5550 
2450 
2400 



3300 

4350 
6^80 
4320 
5550 



3300 

4350 
6380 

4320 
5550 



NO. tf SIZE 
OF PLATES 



DIMMER HANDLES 



INDIVID' 

UAL 



MASTER 



, GRAND 
MASTER 



2-22^0 

2-2250 

2-2250 

1-1000/2000 

1-1000/2000 

I-IOO0/20OO 

1-1000/2000 

I-IQOo/2000 

2-T,000 

2-3QOO 

2-1000/2000 



1-3000, 1-1500 

1-3200 

1-3600 

2-2000 

2-2250 

2-1250 

2-2250 

2-2250 

1-1000/2000 

I-IOO0/2OOO 

I- 1000/2000 

I-IOO0/2OOO 

1-1000/2000 

2-3000 

2-3000 

2-1000/2000 



1-3300 
1-3300 

1-2900, 1-1450 
2-3190 
2-2160 

1-3330, 1-2250 
I -2400 
2-1200 



1-3300 

i-agoo. 1-1450 
2-3190 
2-2160 
1-3300, 1-2250 



i t i t 



I- J 300 

1-2900, i^i4'iO 
i-jigo 
2-2160 
1-3300, 1-2250 



I > 



I 

f 
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Typical Theater Switchboard Specifications^Continued 



Pre-Set Selective Type (Single-Coil Contactor) 



General Description of Equipment— The 

theater switchboard equipment will be of the West- 
inghouse Pre-Set Selective, Single'Coil Contactor 
type consisting essentially of the following elements: 

1. A stage pilot board complete with the neces- 
sary dimmers, switches and accessories. 

2. A remote contactor board. 

3. An enclosed magazine panel. 

Construction of Pilot Board — The stage 
pilot board will be of all-steel dead front construction 
and will combine the dimming and switching control 
equipment in a compact unit. The dimmer operating 
levers will be located directly below the pilot switches 
which control the corresponding circuits. The face 
of the board will be of steel of suitable thickness and 
formed to provide ample rigidity. All exposed steel 
surfaces will be given a permanent dull black finish. 

The construction shal be of the unit type through- 
out. The cover plates shall be made of ^g- inch steel 
formed in dies with round corners so as to give an 
effective thickness of yq ^^ich with J^-g inch radius 
edges, thus providing ample strength and complete 
interchangeability. These cover plates should be 
4 inches wide and 21 inches high. 

This board will consist of the required number 
of circuit units, master units, scene master units and 
main master dimmer drive, of suitable construction 
to provide practical operation of the dimmer equip- 
ment. Typical circuit units occupy the space approxi- 
mately 4 inches wide, 21 inches high and include the 
following equipment: 

2 — Westinghouse 3-position pilot switches, one 
throw being used for energizing the coils of 
the contactor controlHng this circuit directly, 
irrespective of position of scene master switch; 
the other throw making corresponding con- 
nections through scene master switch. This 
pilot switch will have a Moldarta handle of 
solid color throughout, color in accordance 
with the circuit controlled by it, or black 
handle in the case of miscellaneous auditorium 
and pocket circuits. The pilot switches are 
to be ^o ampere, 2'po!e, double-throw quick 
acting, noiseless type. 

I — Candelabra type lamp receptacle so arranged 

that the lamp when in position protrudes 

partially through the steel face of the board 

making the replacement of lamps an easy matter. 

This lamp is provided with jeweled bulls'cye 

of suitable color. The lamp, lens and lamp 

socket are removable from the front of the board 

without removing the front plates or breaking 

any permanent connections. A test receptacle 

will be provided for quick lamp test. 



I — Circuit dimmer control handle of oval shaped 
Moldarta in solid color formed to indicate 
whether the control handle is in the inter- 
locked position or not. 

The Pilot switches and lamp for each circuit are 
to be mounted on a composition base which is sup- 
ported from wiring troughs. These wiring troughs are 
so designed as to serve the triple purpose of supporting 
the bases for the various switches and lamps, support- 
ing the steel covering plates and to provide concealing 
protective raceways for all wiring. The steel covering 
plate for the above equipment is provided with etched 
or engraved black Micarta nameplates designating the 
various circuits and this plate is so designed and 
mounted that it can be removed without disturbing 
any of the wiring or equipment, thus providing a 
convenient means for inspection. 

If additional space is required due to a plurality 
of dimmer plates being used on any one circuit, ad- 
ditional blank units are to be installed and if tumbler 
switches or other additional material is required, they 
will be mounted back of other blank plates in a manner 
corresponding to that outlined above so that in every 
case p ates may be removed without disturbing wiring 
or apparatus. 

The color master sections are approximately 4 
inches wide, 21 inches high and each master section 
carries master dimmer handle, master pilot switch 
and indicating lamps. Master scene sections and 
main master dimmer sections are each approximately 
20 inches wide and 21 inches high, main master dimmer 
section carrying the grand master lever or slow motion 
or universal wheels as specified; master scene switch 
section carrying the multi-circuit master scene 
switches. AH of these master and grand master 
sections are so designed and arranged that the cover- 
plates can be readily removed without disturbing 
the wiring or connections. 

Unless otherwise stated all tumbler switches are 
single-pole, single-throw, 50-ampere underwriter's 
rating. Miscellaneous circuits such as call buttons, 
single circuits, annunciators and other accessories 
are to be provided as called for by the schedule of 
circuits. 

The interconnections between all scene set-up 
switches, color master switches, stage and auditorium 
mains and the extended control receptacle shall be 
made by the manufacturer, and the control wiring 
extended to a terminal board built into the control 
board. 

Operation of the Control Board— The con- 
trol board will be so constructed that the operator 
can "pre-set" any combination of switching for a 
total of two lighting effects before the opening of a 
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performance, throw on one effect by the operation 
of a single switch .ind then h;we one other prc'set in 
reserve for a subsequent scene. This will be possible 
in i\ny combination of colors or circuits. 

The control board will be so constructed that the 
operator can "preset" different switching effects with- 
out affecting the one in use. The control board will 
be so constructed that the operator can add any group 
or groups of lights to any effect that may be in use. 

Extended Control— The control board will be 
so constructed th;it any desired "pre'set" combination 
of lightmg on the stage or auditorium or both can 
be controlled from a push-button located at any con- 
veniently remote place. 

Dimmers— The dimmers will be of Ward Leon' 
ard or Cutler-Hammer manufacture. They will be 
rigidly supported in an angle iron framework which 
will be constructed so that the Westinghouse pilot 
board may be assembled upon it. The dimmer con- 
trol mechanism will consist of a slow motion cross 
interlocking control wheel drive for dimming the 
entire hank and interlocking master levers for each 
color of light on stage and auditorium. The individual 
dimmer handles will be mounted on shafts that are 
controlled by their color master levers. 

The dimmer control mechanism will be arranged 
so that the dimmer handles, master levers and inter- 
locking mechanism will be combined with the sec- 
tions of the pilot board in such a manner that one 
operator can manipulate the entire switching and 
dimmer control of both the stage and auditorium 
lighting. 

The design of all dimmers will be such that with 
their respective loads connected they will dim the 
lights "black-out". The dimmers will be of the con- 
tinuous duty type within the guarantee of their 
iii.inuf.icturer. 

A neutral bus will be provided on the dimmer 
bank which will connect to one terminal of each 
dimmei plate, with provision for connecting to the 
neutral of the system. Each dimmer will control its 
own load; dimmer plates will not be connected in 
multiple. 

Contactor Hoard — The remote contactor board 
will be I)! Westinghouse mu!ti-pre-set type. It will 
consist essentially of a number of ebony asbestos 
panels of suit.ible size upon which will be mounted 
the remote control contactors specified in the accom- 
panying schedule. These panels will be grouped, 
so far as economical, so that all circuits of a given 
color, or controlled by one master pilot switch, will 



be in juxtaposition. The contactor board will be 
mounted on a substantial iron framework and will 
be provided with a suitable channel iron base. 

The contactors will be of the Westinghouse magnet- 
ically held single coil type of not less than 75-ampere 
capacity, having magnetic blowout coils» self-aligning 
floating magnetic circuits, and heavy copper rolling 
contacts. They will be rear connected and so 
connected to the bus that the moving parts will be 
dead when the contactor is open. There will be a 
minimum of 6 inches between the lowest contactor 
and the base of the contactor board. 

The remote contactors will be built of simple parts 
and will be gravity opened, thus requiring a minimum 
of maintenance. They will be so arranged that it will 
be possible to close one, all, or any number of the 
contactors without the operation of one or the con- 
certed action of many causing the accidental oper- 
ation of another. The contacts will be renewable 
from the front. Each contactor will have provided 
for it and mounted on both the front and rear of the 
board, suitably engraved nameplates designating the 
group of lights controlled. Separate nameplates will 
designate the control and lamp circuits. 

Magazine Panel — The magazine panel will be 
provided with bases suitable for receiving standard 
N.E.C. plug fuses for 125 volt service. A suitable steel 
enclosing cabinet with hinged door and directory 
frame will be furnished. Space will be available for 
the necessary wiring. The panel with the enclosing 
cabinet may either be made a part of the pilot board 
or separately mounted, depending on the space avail- 
able and the arrangement desired. 

General Considerations^The manufacturer 
will, within 10 days after receipt of the theater switch- 
board order at its factory with full information as 
to requirements, furnish a preliminary front view 
drawing and a schedule of circuits of the board covered 
by this proposal. Their approval by the purchaser 
will be considered as final -luthorisation for proceeding 
with manufacture and assembly. 

Provision will be made for the illumination of the 
front of the board and for miscellaneous circuits such 
as signals, call buttons, or annunciators when they 
are required. 

These specifications are based on the use of a solidly 
grounded neutral system, a service of no-iio volts, 
and a frequency of 60 cycles. 

A schedule of switches, dimmers and circuits on 
the stage and in the auditorium supplements these 
specifications, and is shown on page I'y. 
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Typical Theater Switchboard Specifications— Continued 



Pre-Set Selective Type (Two-Coil Contactors) 



General Description of Equipment— The 

theater switchboard equipment will be of the West' 
inghouse Pre-Set Selective, Two-Coil Contactor type 
consisting essentially of the following elements: 

1. A stage pilot board complete with necessary 
dimmers, switches and accessories. 

2. A remote contactor board using two coil con' 
tactors. 

3. An enclosed magazine panel. 

Construction of Pilot Board— The stage pilot 
board will be of all-steel dead front construction and 
will combine the dimming and switching control equip- 
ment in a compact unit. The dimmer operating levers 
will be located directly below the pilot switches which 
control the corresponding circuits. The face of the 
board will be of steel of suitable thickness and formed 
to provide ample rigidity. All exposed steel surfaces 
will be finished in a high grade of dull black or of 
verdi-antique. 

The construction shall be of the unit type through- 
out. The coverplates shall be made of ye i^'^ti steel 
formed in dies with round corners so as to give an 
effective thickness of yq inch with J'g inch radius 
edges, thus providing ample strength and complete 
interchangeability. These cover plates should be 
4 inches wide and 21 inches high. 

This board will consist of the required number 
of circuit units, master units, scene master units and 
main master dimmer drive, of suitable construction 
to provide practical operation of the dimmer equip- 
ment. Typical circuit units occupy the space ap- 
proximately 4 inches wide, 21 inches high and in- 
clude the following equipment: 

2— Westinghouse 3-position pilot switches, one 
throw being used for energizing the coils of 
the contactor controlling this circuit directly, 
irrespective of position of master switches; 
the other throw making corresponding con- 
nections through master switches. This pilot 
switch will have a Moldarta handle of 
solid color throughout, color in accordance 
with the circuit controlled by it, or black handle 
in the case of miscellaneous auditorium and 
pocket circuits. The pilot switches are to be 
30-ampere, 2-pole, double-throw, quick acting, 
noiseless type. 

I — Candelabra type lamp receptacle so arranged 
that the lamp when in position protrudes 
partially through the steel face of the board, 
making the replacement of lamps an easy matter. 
This lamp is provided with jeweled bull's^ 
eye of suitable color. The lamp, lens and lamp 
socket are removable from the front of the board 
without removing the front plates or breaking 
any permanent connections. A test receptacle 
will be provided for quick lamp test. 



r — Circuit dimmer control handle of oval shaped 
Moldarta in solid color formed to indicate 
whether the control handle is in the interlocked 
position or not. 

The Pilot switches and lamp for each circuit are to 
be mounted on a composition base which is supported 
from wiring troughs. These wiring troughs are so 
designed as to serve the triple purpose of supporting 

the bases for the various switches and lamps, support- 
ing the steel covering plates and to provide concealing 
protective raceways for all wiring. The steel covering 
plate for the above equipment is provided with etched 
or engraved black Micarta nameplates designating the 
various circuits. This plate is so designed and 
mounted that it can be removed without disturbing 
any of the wiring or equipment, thus providing a 
convenient means for inspection. 

If additional space is required due to a plurality 
of dimmer plates being used on any one circuit, ad- 
ditional blank units are to be installed and if tumbler 
switches or other additional material is required, they 
will be mounted back of other blank plates in a manner 
corresponding to that outlined above so that in every 
case plates may be removed without disturbing wir- 
ing or apparatus. 

The color master sections are approximately 4 
inches wide, 21 inches high. Each master section 
carries master dimmer handle, master pilot switch 
and indicating lamps. Master control sections and 
main master dimmer sections are each approximately 
20 inches wide and 21 inches high, mam master dimmer 
section carrying the grand master lever or slow motion 
or universal wheels as specified; master control 
switch section carrying the Stage and House Master 
Switches. All of these master and grand master sec- 
tions are so designed and arranged that cover plates 
can be readily removed without disturbing the wiring 
or connections. 

Unless otherwise stated all tumbler switches are 
single pole, single throw, 30-ampere underwriter's 
rating. Miscellaneous circuits such as call buttons, 
signal circuits, annunciators and other accessories 
are to be provided as called for by the schedule of 
circuits. 

The interconnections between all scene set-up 
switches, color master switches, stage and auditorium 
mains and the extended control receptacle shall be 
made by the manufacturer, and the control wiring 
extended to a terminal board built into the control 
board. 

Operation of the Pilot Board- The pilot 

control board will be constructed so that the operator 
can pre-set any combination of switching for a total 
of two complete lighting effects before the opening 
of the performance, throw on one effect by the op- 
eration of a single master scene switch and then have 
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one otKer complete pre-set in reserve for a subsequent 
scene. This will be possible in any combination of 
colors or circuits. 

With this type of board, using two-coil contactors 
in the remote board, an additional set-up will be 
provided in connection vjith the lo\ver set of pilot 
switches. The upper contact-;, that is the lower posi- 
tion of the switch handle, of these switches will 
be connected to a bus which is controlled by a small 
tumbler switch located in the scene master section 
near the master scene switches. With this arrange- 
ment, it will be possible to obtain a third set-up for 
circuits which are not already in use in either the 
first or the second main set-ups. 

The board will be so constructed that the operator 
can preset different switching effects without effect- 
ing the one in use. Also, the operator should be 
able to add any group or groups of lights to any effect 
that may be in use. 

Extended Control — It must be possible to con- 
trol .my desired preset combination of lighting stage 
oi auditorium or both, from a push-button located 
at any conv!;niently remote place. 

Dimmers — The dimmers will be of Ward Leon- 
ard or Cutler-Hammer manufacture. They will be 
rigidly supported m an angle iron framework which 
will be constructed so that the Westinghouse pilot 
board may be assembled upon it. The dmimer control 
mechanism will consist of a slow motion cross inter- 
locking control wheel drive for dimming the entire 
bank and interlocking master levers for each color 
of light on stage and auditorium. The individual 
dimmer handles will be mounted on shafts that are 
controlled by their color master levers. 

The dimmer control mech.mism will be arranged 
so that the dimmer handles, master levers and inter- 
locking mechanism will be combined with the sections 
ot the pilot board in such a manner that one operator 
can manipulate the entire switching and dimmer 
control of both the stage and auditorium lighting. 

The design of all dimmers will be such that with 
their respective loads connected they will dim the 
lights "black-out". The dimmers will be of the 
continuous duty type within the guarantee of their 
m.inuiacturer. 

A neutral bus will be provided on the dimmer bank 
which connect to one terminal of each dimmer plate, 
with provision for connecting to the neutral of the 
system. Each dimmer will control its own load; 
dimmer plates will not be connected in multiple. 

Remote Board The remote contactor board 
will be of the Westinghouse multi-pre-set type com- 
prising essentially a number of panels of suitable 
size grouped, so fiir as economiol, preferably so that 
all circuits of a given color or controlled by a given 
master pilot switch will be in juxtaposition. 

This remote contactor board will include the re- 
quired number of two-coil remote control contactors 
as specified in the accompanying schedule of the West- 
inghouse magnetically held type, of not less than 
75-ampere capacity. These contactors will be rear 
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connected and so connected to the main bus that all 
moving parts will be dead when the contactor is open, 
and there shall be 6 inches between the lower 
contactors and the base of this contactor board. 

The two-coil contactors shall consist of two separate 
and distinctive magnetic circuits of the self aligning, 
floating type, connected by a shaft which carries the 
moving contacts. All contacts are to be of the heavy 
copper rolling type. Two-coil contactors are to be 
used throughout except for master scene and master 
color control circuits which can use single coil con- 
tactors of magnetically held type using self-aligning, 
floating magnetic circuits. The coils for the two coil 
contactors are to be entirely separate, mounted on 
separate individual magnetic circuits and each coil 
shall be removable from the front of the board with- 
out interfering with the other coil. 

The contactor board will be mounted on sub- 
stantial iron framework and will be provided with 
a suitable channel iron base. 

The remote contactors will be built of simple parts 
and will be gravity opened, thus requiring a minimum 
of maintenance. They will be so arranged that it will 
be possible to close one, all, or any number of the 
contactors without the slam of one contactor or the 
concerted action of many, causing the accidental op- 
eration of another. The contacts will be renewable 
from the front. Each contactor will have provided 
for it and mounted on both front and rear of the 
board, suitably etched or engraved nameplates desig- 
nating the group of lights controlled by the contactor; 
also separate nameplates designating the control coil 
and the pilot light circuits. 

Magazine Panel — The magazine panel will be 
provided with bases suitable for receiving standard 
N.E.C. plug fuses for 125 volt service. A suitable steel 
enclosing cabinet with hinged door and directory 
frame will be furnished. Space will be available for 
the necessary wiring. This panel with its enclosing 
cabinet will either be made a part of the pilot board 
or separately mounted depending on the space avail- 
able and the arrangement desired. 

General Considerations — ^The manufacturer 
will, within 10 days after receipt of the theater 
switchboard order at its factory with full informa- 
tion as to requirements, furnish a preliminary 
front view drawing and schedule of circuits of the 
board covered by this proposal. Their approval by 
the purchaser will be considered as final authoriza- 
tion for proceeding with manufacture and assembly. 

Provision will be made for the illumination of the 
front of the board and for miscellaneous circuits such 
as signals, call buttons, or annunciators when they 
are required. 

These specifications are based on the use of a solidly 
grounded neutral system, a service of 110-220 volts, 
and a frequency of 60 cycles, 

A schedule of switches, dimmers and circuits on 
the stage and in the auditorium supplements these 
specifications, and is shown on page 25. 
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Typical Theater Switchboard Specifications 

Single-^Scene Pre-Set Type Board 



General Description of Equipment— The 

theater switchboard equipment will be of the West- 
inghouse single-scene type consisting essentially of 
the following elements: 

1. A stage pilot board complete with dimmers, 
switches and the necessary accessories. 

2. A remote contactor board. 

3. An enclosed magazine panel. 

Construction of Pilot Board— The pilot 
board will be of all-steel dead front construction and 
will combine the dimming and switching control 
equipment m a compact unit. All exposed steel sur- 
faces will be given a permanent dull black finish. 
The face of the board will be of steel of suitable thick' 
ness and design, formed to provide ample rigidity. 

The construction shall be of the unit type through- 
out. The cover plates shall be made of -^ inch steel 
formed in dies with round corners so as to give an 
effective thickness of ^ inch with J^ inch radius 
edges, thus providing ample strength and complete 
interchangeability. 

The board will consist of the required number 
of circuit units, color master units and a main master 
dimmer drive of suitable construction to provide 
practical operation of the dimmer equipment. Circuit 
unit sections will be approximate y 4 inches wide 
and 21 inches high» color master sections will be ap- 
proximately 4 inches wide and 21 inches high, and 
the main master dimmer sections may vary from 12 
inches to 20 inches wide and will be 21 inches high. 

Unless otherwise provided, all tumbler circuits 
are to be 30 ampere capacity. Miscellaneous circuits 
such as call buttons, signal circuits, annunciators 
and other accessories will be provided as called for 
in the schedule of circuits. 

The main master dimmer section will carry the 
grand master lever, slow motion wheel, or universal 
wheel as specified. The color master sections will 
each carry a master pilot switch, master dimmer 
handle, and indicating lamp. Unless otherwise speci- 
fied, individual circuit units will include the following 
equipment: 
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-Westinghouse 3-position pilot switch 
-Candelabra type lamp receptacle. 
Clircuit dimmer control handle. 
■Nameplate. 
Steel cover plate. 



The pilot switches of 30-ampere capacity, 2-pole, 
double'throw, 3-position, are to be of the quick acting, 
noiseless type, and will be provided with colored 
Moldarta handles of solid color throughout. The color 
will correspond to that of the circuit controlled, or 
will be black in the case of miscellaneous auditorium 
and pocket circuits. The lower throw of each pilot 



switch will be used for energizing the coil of the con- 
tactor directly from a hot bus, irrespective of the 
position of the color master and stage or auditorium 
master switches. The upper throw will be used for 
making a corresponding connection through the 
master switches. The middle throw will be the "off" 
position. 

The lamp receptacles will be so arranged that the 
lamp when in position will protrude partially through 
the steel face of the board, thus facihtating the re- 
placement of lamps. Each lamp will be provided with 
a jeweled bulFs-eye of suitable color. The lamp lens 
and lamp socket are removable from the front of the 
board without removing the front plates or breaking 
any permanent connections. A test receptacle will be 
provided for quick lamp test. 

The circuit dimmer control handles will be oval- 
shaped Moldarta of soHd color, corresponding to 
that of the circuit controlled. They will be formed 
to indicate whether they are in the interlocked posi- 
tion or not. 

The pilot switch and lamp of each circuit unit will 
be mounted on a micarta base, which will be supported 
from a wiring trough. The wiring troughs will be 
so designed as to serve the triple purpose of supporting 
the bases for the various switches and lamps, support- 
ing the steel cover plates, and providing a protective 
and concealing raceway for all wiring. 

The steel cover plate for each unit will be so de- 
signed that it can readily be removed without dis- 
turbing any of the wiring or equipment. This provides 
a convenient means for inspection. Each unit will 
be provided with an engraved black micarta nameplate 
designating the circuit controlled. 

If additional space is required due to a plurality 
of dimmer plates being used on any one circuit, addi- 
tional blank cover plates will be installed. If tumbler 
switches or other equipment is added, they will 
be mounted back of other blank cover plates in a 
manner similar to that outlined above, so that in every 
case the plates may be removed without disturbing 
the wiring or apparatus. 

The switchboard will be completely wired by the 
manufacturer before shipment, and the wiring ex- 
tended to a terminal board built into the pilot board. 

Operation of the Pilot Board — The pilot 

board will be so constructed that the operator can 
"pre-set" any combination of circuits, for one scene 
before the opening of a performance, and throw on 
this effect by the operation of a single switch. He will 
then have in reserve for subsequent scenes, com- 
binations of circuits and colors not included in the 
effect put on. Any circuit may be lighted indepen- 
dently by using the lower throw of the pilot switch. 
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irrespective of the position of the color master and 
stage or audit orium master switches. 

The pilot board will be so constructed that any 
desired "pre-set" combination of lighting on the stage 
or auditorium, or both, can be controlled by an ex- 
tended control push button, which may be located 
at any conveniently remote place. 

Dimmers — The dimmers will be of Ward Leon- 
ard or Cutler-Hammer manufacture. They will be 
rigidily supported in an angle iron framework which 
will be constructed so that the pilot board may be 
assembled upon it. The dimmer control mechanism 
will consist of a slow motion cross interlocking con- 
trol wheel drive for dimming the entire bank, and 
interlocking master levers for each color of light on 
stage and auditorium. The individual dimmer handles 
will be mounted on shafts that are controlled by their 

master color levers. ■ 

The dimmer control mechanism will be arranged 
50 that the dimmer handles, master levers and inter- 
locking mechanism will be combined with the sections 
of the pilot board in such a manner that one operator 
can manipulate the entire switching and dimmer con- 
trol of both the stage and auditorium lighting. 

The design of all dimmers will be such that with 
their respective loads connected they will dim the 
lights "black-out". The dimmers will be of the con- 
tinuous duty type within the guarantee of their manu- 
facturer. 

Dimmer Connections — A neutral bus will 
be provided on the dimmer bank which will connect 
to one terminal of each dimmer plate, with provision 
for connecting to the neutral of the system. Each 
dimmer will control its own load; dimmer plates will 
not be connected in multiple. 

Contactor Board — The remote contactor board 
will consist of a number of ebony asbestos panels 
of suitable size upon which will be mounted the remote 
control contactors as specified in the accompanying 
schedule. These panels will be grouped, so far as 
economical, so that all circuits of a given color, or 
controlled by one master pilot switch, will be in juxta- 
position. The contactor board will be mounted on 
a substantial iron framework and will be provided 
with a suitable channel iron base. 

The contactors will be of the Westinghouse mag- 
netically held type of not less than 75 ampere capacity, 



having magnetic blowout coils, self aligning, floating 
magnetic circuits, and heavy copper rolling contacts. 
They will be rear connected and so connected to the 
bus, that the moving parts will be dead when the 
contactor is open. There will be a minimum of 6 
inches of blank panel between the lowest contactor 
and the base of the contactor board. 

The remote contactors will be built of simple 
parts and will be gravity opened, thus requiring a 
minimum of maintenance. They will be so arranged 
that it will be possible to close one, all, or any number 
of the contactors without the operation of one or 
the concerted action of many, causing the accidental 
operation of another. The contacts will be renew- 
able from the front. Each contactor will have 
provided for it and mounted on both the front and 
rear of the board, suitably engraved nameplates desig- 
nating the group of lights controlled. Separate 
nameplates will designate the coil and lamp wires. 

Magazine Panel — The magazine panel will 
be provided with bases suitable for receiving standard ' 
N.E.C. plug fuses for 125-volt service. A suitable steel 
enclosing cabinet with hinged door and directory 
frame will be furnished. Space will be available for 
the necessary wiring. The panel with the enclosing 
cabinet may either be made a part of the pilot board 
or separately mounted depending on the space avail- 
able and the arrangement desired. 

General Considerations — The manufacturer 

will, within 10 days after receipt of the theater switch- 
board order at its factory with full information as to 
requirements, furnish a preliminary front view draW' 
ing and schedule of circuits of the board covered by 
this proposal. Their approval by the purchaser will 
be considered as final authorization for proceeding 
with manufacture and assembly. 

Provision will be made for the illumination of the 
front of the board by a lighting trough, and for mis- 
cellaneous circuits such as signals, call buttons, or 
annunciators, as called for by the schedule. 

These specifications are based on the use of a solidly 
grounded neutral system, a service of 110-220 volts, 
and a frequency of 60 cycles. 

A schedule of switches, dimmers and circuits on 
the stage and in the auditorium supplements these 
specifications. 
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Typical Schedule of Circuits for 
Single-Scene Pre-Set Theater Switchboards 



CIRCUIT 
NO. 



I 
2 

3 

A 

5 
6 

7 
8 

9 

10 

n 

12 

15 
i6 
17 
18 
19 

21 

22 

2J 

24 

15 
26 

27 
28 
29 

30 
31 
33 

33 

34 
35 
36 

37 

3S 

39 

40 

41 
42 

43 
44 

45 
46 



NAME 



Stage Main 
White Stage Master 
W. Foothghts 
W, Border No. i 
W. Border No. 2 
W, Border No. 3 
W. Border No. 4 

W. Valance Border 

W. Concert Border 
W. Proscenium Light 
W. Stage Pkts. Inc. R. 
W. Stage Pkts. Inc. L, 
W. Balcony Spots Inc. 

Red Stage Master 
R. Footlights 
R. Border No. i 
R. Border No, 1 
R. Border No. 3 
R- Border No. 4 
R, Concert Border 
R. Stage Pkts. Inc. R, 
R. Stage Pkts. Inc. L. 
R. Balcony Spots Inc, 

Blue Stage Master 
B. Footlights 
B. Border No. i 
B, Border No. 2 
B, Border No. 5 
B. Border No. 4 
B. Concert Border 
B. Stage Pkts. Inc. R. 
B. Stage Pkts- Inc. L. 
B. Balcony Spots Inc. 

Stage Arc Pockets 
Bridge Arc Pocket; 
Gallery Arc Pockets 
and Proj. Machine 
Constant Circuits (12) 

Auditorium Master 
Main Ceiling Fixture 
Main Ceiling Cove 
Two Box Fixtures 
Rear Ceiling Fixtures 
Balcony ^ Box Soffits 
Orchestra Brackets 
Balcony Brackets 
Fan Outlets 



LAMPS 



SWITCHES 



NO 



80- 75 watt 
54-ioo watt 
24-300 watt 
24-300 watt 
24-joo watt 

40-150 watt 

44- 75 watt 
24-100 watt 



80- 60 watt 
ia-300 watt 
12-300 watt 
12-300 watt 
12-300 watt 
44- 60 watt 



80- 60 w^att 
12-300 watt 
12-300 w^att 
12-J00 watt 
12^300 watt 
44- 60 watt 



POLES 



AMPS, 



2 
2 
2 

2 

2 
2 
2 



2 
2 

2 
2 
2 

2 

2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 



2 
2 
2 
2 
2 
2 
2 
2 
2 



< 

O 

o 



O 



BRANCH 
CIRCUITS 



DIMMERS 



TOTAL 
WATTS 



30 
JO 
IOC 
iOO 
100 
100 
100 

IOC 

TOO 
100 
TOO 
100 
lOD 

50 
100 
100 
TOO 
100 
100 
100 
100 
100 
100 

30 
100 

100 

100 

100 

100 

100 
100 

103 
100 

TOO 
100 
100 

100 

30 
100 

TOO 

100 

100 

100 

100 

100 

103 



SIZE OF 
PLATES 



DIMMER HANDLES 



INDI- 
VIDUAL 



MAS 
TER 



GRAND 

MASTER 



. . 






6 


6000 


2-300:) 


6 


7200 


2-3600 


6 


7200 


2-3600 


6 


7200 


2-3600 


6 


7200 


2-3600 


5 


6000 


1 1-2400 
\ 1-3600 


3 


3300 


1-3300 


a 


2400 


1-2400 


4 


4000 


4-1000 


4 


4OQO 


4-1000 


9 


9000 


3'30OD 


4 


4800 


2-2400 


3 


J 600 


1-3600 


3 


J 600 


1-3600 


3 


3600 


1-3600 


3 


3600 


1-3600 


2 


2640 


1-2640 


4 


4000 


4-1000 


4 


4000 


4-1000 


9 


9000 


3-3000 


4 


4800 


2-2400 


3 


jfioo 


1-3600 


3 


3600 


1-3600 


3 


260G 


1-2600 


3 


3600 


1-3600 


a 


2640 


1-2640 


4 


4000 


4-1000 


4 


4000 


4-1000 


9 


9000 


3-3000 


2 






4 


.... 




4 


, . . - 




12 


- . . . 




■ ■ 

6 


■ ■ ■ ■ 

360c 


1-3600 


6 


7200 


2-3600 


4 


2000 


1-2000 


2 


2000 


1-2000 


8 


3600 


1-3600 


4 


1000 


I-IOOO 


? 


1000 


1-1000 


6 







I 
1 

I 

1 
I 

X 

I 



1 
1 
I I 

I . 
1 



! 



I 
1 

4 

4 
3 J 



1 

I 

I 

1 

1 ■> 

I 

4 
4 
3 



1 
1 
1 
1 

I 
1 

4 

4 
3j 
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Typical Theater Switchboard Specifications— Continued 



Manual Composite Type 



General Description of Equipment— The 

theater switchboard equipment will be of the West- 
inghouse manual composite type consisting essentially 
of the following elements: 

I. A stage pilot board complete with dimmers, 
switches and the necessary accessories. 

a. An enclosed magazine panel. 

Construction of Pilot Board -The pilot 
board will be of all-stee! dead front construction and 
will combine the dimming and switching control 
equipment in a compact unit. All exposed steel 
surfaces will be given a permanent dull black finish. 
The face of the board will be of steel of suitable thick' 
ness and design, formed to provide ample rigidity. 

The construction shall be of the unit-type through- 
out. The cover plates shall he made of yg ^^'^^ ^^^^^ 
formed in dies with round corners so as to give an 
effective thickness of ^ inch with ^i inch radius 
edges, thus providing ample strength and complete 
interchangeability. These cover plates should be 
4 inches wide and 21 inches high. 

The board will consist of the required number of 
circuit units and a main master dimmer drive of suit- 
able construction to provide practical operation of 
the dimmer equipment. Circuit unit sections will 
be approximately 4 inches wide and 21 inches high, 
and the mam master dimmer sections may vary from 
12 inches to 20 inches wide and will be 21 inches high. 

Unless otherwise specified, all tumbler switches 
are to be 30-ampere capacity. Miscellaneous circuits 
such as call buttons, signal circuits, annunciators and 
other accessories will be provided as called for in the 
schedule of circuits. 

The main master dimmer section will carry the 
grand master lever, slow motion wheel, or universal 
wheel as specified. Unless otherwise specified in- 
dividual circuit units will include the following equip- 
ment : 

I — Westinghouse j-position pilot switch. 

I — Circuit dmimer control handle. 

I— Nameplate. 



I — Steel cover plate. 

The pilot switches of loo-ampere capacity, a-pole, 
double-throw, 3-position, are to be of the quick acting 
noiseless type and will be provided with colored 
Moldarta handles of solid color throughout. The 
color will correspond to that of the circuit controlled, 
or will be black in the case of miscellaneous auditorium 
and pocket circuits. 

The circuit dimmer control handles will be oval 
shaped Moldarta of solid color, corresponding to 
that of the circuit controlled. They will be formed 



to indicate whether they are in the interlocked posi' 
tion or not. 

The pilot switch of each circuit unit will be 
mounted on a micarta base, which will be supported 
from a wiring trough. The wiring troughs will be 
so designed as to serve the triple purpose of supporting 
the bases for the various switches, supporting the 
steel coverplates and providing a protective and 
conceaHng raceway for all wiring. 

The steel coverplate for each unit must be so de' 
signed that it can be readily removed without dis- 
turbing any of the wiring or equipment. This provides 
a convenient means for inspection. Each unit will 
be provided with an engraved black Micarta name- 
plate designating the circuit controlled. 

If additional space is required due to a plurality 
of dimmer plates being used on any one circuit, addi- 
tional blank cover plates will be installed. If tumbler 
switches or other equipment is added, they will be 
mounted back of other blank cover plates in a manner 
similar to that outlined above, so that in every case 
the plates niay be removed without disturbing the 
wiring or apparatus. 

The switchboard will be completely wired by the 
manufacturer before shipment, and the wiring ex- 
tended to a terminal board built into the pilot board. 

Operation of Pilot Board — The pilot board 

will be so constructed and wired that the operator 
will have an individual switch for control of each 
circuit. Circuit control is obtainable either by op- 
eration of the pilot switch controlling the individual 
circuits or by the use of the dimmer as a control means. 
Group control of circuits is obtained only by group 
operation of the dimmers through color master levers 
or through the grand master lever or wheel. 

Dimmers — The dimmers will be of the Ward' 
Leonard or Cutler-Hammer manufacture. They will 
be rigidly supported in an angle iron framework which 
will be constructed so that the Westinghouse pilot 
board may be assembled upon it. The dimmer control 
mechanism will consist of a grand master dimmer 
lever, of a slow motion cross interlocking control 
wheel drive for dimming the entire bank, and inter' 
locking master levels for each color of light on stage 
and auditorium. The individual dimmer handles will 
be mounted on shafts and are controlled by their 
master color levers. 

The dimmer control mechanism will be arranged 
so that the dimmer handles, master levers and in- 
terlocking mechanism will be combined with the 
sections of the pilot board in such a manner that one 
operator can manipulate the entire switching and 
dimmer control of both the stage and auditorium 
lighting. 
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The design of all dimmers will be such that with 
their respective loads connected they will dim the 
lights "black-out". The dimmers will be of the con- 
tinuous-duty type within the guarantee of their manu- 
facturer. 

Dimmer Connections^A neutral bus will 
be provided on the dimmer bank which will connect 
to one terminal of each dimmer plate, with provision 
for connecting to the neutral of the system. Each 
dimmer will control its own load; dimmer plates will 
not be connected in multiple. 

Magazine Panel — The magazine panel will 
be provided with bases suitable for receiving standard 
N.E.C. plug fuses for 125'Volt service. A suitable steel 
enclosing cabinet with hinged door and directory 
frame will be furnished. Space will be available for 
the necessary wiring. The panel with the enclosing 
cabinet may either be made a part of the pilot board 



or separately mounted depending on the space avail- 
able and the arrangement desired. 

General Considerations — The manufacturer 
will, within lo days after receipt of the theater switch- 
board order at its factory with full information as 
to requirements, furnish a preliminary front view 
drawing and schedule of circuits of the board covered 
by this proposal. Their approval by the purchaser 
will be considered as final authorization tor proceeding 
with manufacture and assembly. 

Provision will be made for the illumination of the 
front of the board for miscellaneous circuits such as 
signals, call buttons, or annunciators when they are 
required. 

These specifications are based on the use of a solidly 
grounded neutral system, a service of 110-220 volts, 
and a frequency of 60 cycles. 

A schedule of switches, dimmers and circuits on 
the stage and in the auditorium supplements these 
specifications and is shown on the next page. 
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Typical Schedule of Circuits for Manually- Operated 
Composite Type Theater Switchboards 



H 
U 

o 



o 
2: 



NAME 



1 Stage Main 

1 White Dimmer Master 

3 W. Footlights 

4 W. Border No. i 

5 W. Border No. 2 

6 W. Border No. 5 

7 W. Border No. 4 

8 W. Valance Border 

9 W. Concert Border 

10 W, Prose- Light 

11 W. Stage Pkts. Inc. R. 

12 W. Stage Pkts. Inc. L. 

13 W. Balcony Spots Inc. 

14 , Red Dimmer Master 

15 R. Footlights 

16 R. Border No. i 

17 R. Border No. 2 
j8 R. Border No. 3 
ig R. Border No. 4 

20 R. Concert Border 

21 R. Stage Pkts. Inc. R. 
2:1 R. Stage Pkts. Inc. L. 

23 R. Balcony Spots Inc. 

24 Blue Dimmer Master 

25 B. Footlights 

26 B. Border No. 1 

27 B. Border No. 2 

28 B_ Border No. 3 

29 B. Border No. 4 

30 B_ Concert Border 

31 B. Stage Pkts. Inc. R. 

32 B. Stage Pkts. Inc- L. 

33 B, Balcony Spots Inc. 

34 Stage Arc Pockets 
3^ Bridge Arc Pockets 

36 Gallerv Arc Pockets and Proj 

Machine 

37 Constant Circuits (12) 

35 Auditorium Master 

39 Main Ceiling Fixture 

40 Main Ceiling Cove 

41 Two Box Fixtures 

42 RearCeilin': Fixtures 

43 Balcony and Box Soffits 

44 Orchestra Brackets 
4*; Balcony Brackets 
46 Fan Outlets 



LAMPS 



SWITCHES 



80- 75 
24-300 
24-300 
24-300 
24-1,00 
4C^-i5o 

44' 75 

24-100 



watt 
watt 
w^att 
watt 
watt 
watt 
watt 
watt 



80-60 watt 
12-300 watt 
12-300 watt 
12-300 watt 
12-300 watt 
44-60 watt 



80-60 watt 
12-300 watt 
12-300 watt 
12-300 watt 
12-300 watt 
44-60 watt 



NO, 



POLES 



5 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



2 
2 

2 
2 
2 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

2 

2 

3 

2 
2 
2 
2 
2 
2 
2 
2 
2 



AMPS 



en 



U 
Z 
< 



O 
Pi 



DIMMERS 



DIMMER HANDLES 



TOTAL 
WATTS 



SIZE OF 
PLATES 



INDIVIDUAL 



1200 

100 
100 
100 
100 
100 
100 
100 

100 

100 
TOO 
100 



100 
100 
100 
100 
100 
100 

loo 
100 
100 



100 

100 

100 
100 
100 
100 
100 

100 
lOO 

200 
100 

200 

100 

200 
100 
100 
lOO 

100 
100 
100 

100 

100 



6 
6 
6 
6 
6 

5 

3 
2 

4 
4 
9 



4 
3 

3 
2 

4 
4 

9 



4 
3 

3 
2 

4 
4 
9 

8 
4 

7 
12 



6 
6 

4 
2 

8 
4 

6 



6000 
7200 
7200 
7200 
7200 
6000 

2400 
4000 
4000 
9000 



4800 
3600 
3600 
3600 
3600 
2640 
4000 
4000 

QOOO 



4800 
3600 
3600 
2600 
3600 
2640 
4000 
4000 
9000 



2-3000 
2-3600 
2-3600 
2-3600 
2-3600 
1-3600, I-24OO 
1-3300 
1-2400 
4-1000 
4-1000 
3-3000 



3600 
7203 
2000 
2000 
3600 
1000 
1000 



a-2400 
1-3600 
1-3600 
1-3600 
1-3600 
1-2640 
4-1000 
4-1000 
3-3000 

V I ' « f I 

2-2400 
1-3600 
1-3600 
1-2600 
1-3600 
1-2640 
4-T000 
4-1000 

3-3000 



1-3600 
2-3600 

1-2000 
1-2000 
1-3600 

I^IOOO 
I- 1000 



MASTER 



GRAND 
MASTER 



3j 



1 



1 
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Typical Theater Switchboard Specifications— Continued 

Manually-Operated Interlocking Type 



General Description of Equipment — The 

theater switchboard equipment will be of the West- 
inghouse manuLiUyoperated mechanically-interlocking 
single-scene type consisting essentially of the follow- 
ing elements: 

I. A stage pilot board complete with all switches 
and accessories. 

2. 



3- 



A separate bank of dinimers arranged for mount' 
ing above the pilot board. 

An enclosed magazine panel. 
Construction of the Pilot Board— The 

pilot board will be of the all steel dead-front type of 
construction and will consist of an assembly of back- 
of-board knife switches together with a suitable 
supporting angle iron framework. The front of the 
switchboard will be constructed of No. lo gauge 
sheet steel or heavier, and provided with slotted 
Openings for the operating handles of the switches. 
All exposed steel parts will be given a high grade, 
permanent dull black finish. 

The switches will be mounted upon slate bases 
of suitable thickness and will be provided with car' 
tridge-type fuse clips that will be mounted so that the 
fuse will either be accessible from the rear or from 
the front of the board, as is desired. No fuses will ba 
furnished. 

A stage main and an auditorium main switch will 
be provided. The individual switches will be arranged 
to be operated by slot closing handles that are mounted 
on a shaft immediately behind the steel front of the 
board. The switch handle will be constructed so 
that it may be interlocked to the shaft making possible 
gang operation of the switches. This handle will be 
made of Moldarta of a solid color, the color corre- 
spending to that of the circuit controlled, and will 
be oval shaped so as to indicate whether or not it 
is in the interlocked position. 

An engraved nickel silver nameplate will be pro- 
vided for each circuit. 

Operation of Pilot Board— The pilot board 
will be constructed so that the operator can "pre- 
set" any combination of circuits on their shaft and 
throw this scene into effect by operating the master 
switch levers. He will have in reserve for subsequent 
scenes, combinations of circuits in colors not included 
in the effect put on. 



Dimmers — The dimmers will be of Ward Leon- 
ard or Cutler-Hammer manufacture. The dimmer 
bank will be rigidly supported in an angle'iron frame- 
work that is suitable for mounting above the pilot 
board and will be arranged so that one operator can 
manipulate the entire switching and dimmer control 
of both the stage and auditorium Hghting. It will 
be of dead front construction and will include stage 
and auditorium masters. 

The design of all dimmers will be such that with 
their respective loads connected they will dim the 
hghts "black-out". The dimmers will be of the con- 
tinuous duty type within the guarantee of their 
manufacturer. 

A neutral bus is to be provided on the dimmer 
bank which will connect to one terminal on each 
dimmer plate with provision for connecting to the 
neutral of the system. Each dimmer will control its 
own load; dimmer plates will not be connected in 
multiple. 

Magazine Panel — ^The magazine panel will 
be provided with cut-out bases suitable for receiv- 
ing N.E.C. standard plug fuses for 125'volt service. 
A suitable steel enclosing cabinet with hinged doors 
and directory frame will be furnished. Space will 
be available for the necessary wiring. The panel with 
the enclosing cabinet may either be made a part of 
the pilot board or separately mounted, depending 
on the space available and the arrangement desired. 

General Consideration — The manufacturer 
will, within ten days after receipt of the theater switch- 
board order at its factory, with full information as 
to the requirements, furnish a preliminary front view 
drawing and schedule of circuits of the board covered 
by this proposal. Their approval by the purchaser 
will be considered as final authorization for proceed- 
ing with manufacture and assembly. 

Provision will be made for illumination of the front 
of the board and for miscellaneous circuits such as 
signals, call buttons or annunciators as called for 
by the schedule. 

These specifications are based on the use of a solidly 
grounded neutral system, a service of 110-220 volts 
and a frequency of 60 cycles. 

A schedule of switches, dimmers, and circuits 
in the auditorium and on the stage supplements this 
specification and is shown on the following page. 
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Typical Schedule of Circuits for 
Manually-Operated Interlocking-Type Theater Switchboards 



CIRCUIT 


NAME 


SWITCHES 


MASTER 


BRANCH CIRCUITS 


DIMMERS 


DIMMER HANDLES 1 


NO. 


AMPS. 


SWITCH 
LEVER 


SIZE OF 
FUSE 


NO. 


INDIVIDUAL 


MASTER 


I 


Stage Master 


I 


400 


I 


400 A 






' 


I 


2 


White Stage Master 


, , 


. . . 


I 




- - 




t 




3 


W. Foot ights 




100 


« « 


60 A 


4 


2-3000 


1 






4 


W. Border No. i 




100 


■ ■ 


60 A 


1 


3600 








' 

? 


W, Border No. a 


* 


100 


V t 


60 A 


1 


3600 








6 


W. Border No. 3 


T 


100 


■ * 


60 A 


2 


3600 








7 


W. Concert Border 




100 


- - 


60 A 


2 


3000 




- 


I 


8 


W, Prose. Strips 




100 


> > 


30 A 


I 


2000 








9 


W. Incandescent Pockets Right 




100 


• " 


30 A 


2 


3000 








lO 


W. Incandescent Pockets Left 




100 


■ - 


30 A 


2 


3000 


• 






1 1 


Red Stage Master 


.. 


< ■ ■ 


I 




. _ 




1 




12 


R. Foot ights 




TOO 




60 A 


4 


2-3000 








13. 


R, Border No. 1 




100 






60 A 


2 


3600 








'4 


R. Border No. a 




100 






60 A 


2 


3600 


I 


■ 


I 


1 

1? 


R. Border No. 3 




lOQ 






60 A 


2 


3600 








16 


R. Concert Border 




IOC 






60 A 


2 


3000 








1/ 


R. Proscenium Strips 




100 






30 A 


I 


2000 


. 






18 


Blue Stage Master 


« - 




1 




' ' 








19 


B, Footlights 




103 




60 A 


4 


2-3000 


1 






io 


B. Border No. i 




100 




60 A 


2 


3600 








2.1 


B. Border No. 1 * 




lOD 




60 A 


2 


3600 








22 


B. Border No, i 




100 




60 A 


2 


3600 




' 


I 


2-3 


B, Concert Border 




100 




60 A 


2 


3000 








24 


B. Proscenium Strips 




100 




30 A 


I 


20D0 


J 






%■) 


D-C. Arc Pockets 


fl I 


100 




joo A 


4 








26 


Auditorium Master 




400 


I 


400 A 


I • 






1 


17 


White Aud, Master 


. , 


■ k . 


I 




■ * 




il 




18 


W. Main Fixture 




100 


■ w 


60 A 


4 


2-3000 








29 


W. Main Dome Cover 




100 




' 


60 A 


4 


a-3000 








30 


W. Proscenium Fixtures 




lOD 




■ 


30 A 


2 


2000 




' 


I 


51 


W. Bal. of-Box 111. Panels 




100 




■ 


30 A 


2 


3000 








3^ 


W. Audit. Brackets 




100 




■ 


30 A 


2 


2O03 


J 






33 


Red. Audit. Master 






I 












34 


R. Main Fixture 




100 


w w 


60 A 


4 


2-30^0 


1 






35 


R. Main Dome Core 




103 




■ 


eo A 


4 


2-3000 








36 


R. Prose. Fixtures 




100 




w 


30 A 


2 


2000 




■ 


1 


37 


R. Bah feP Box IlL Panels 




100 




> 


30 A 


2 


3000 








38 


R. Audit Brackets 




100 




■ ■ 


30 A 


2 


200 3 








39 


Blue Audit. Master 






I 


_ . . k . 










40 


B, Main Fixture 




100 




60 A 


4 


2-3000 








41 


B. Main Dome Cover 




100 




60 A 


4 


2-3000 








42 


I. Prose. Fixtures 




100 




30 A 


2 


WOO 




■ 


I 


43 


B. Bal. ^ Box 111. Panels 




100 




30 A 


2 


3000 








44 


B. Audit. Brackets 




100 




30 A 


2 


2000 








45 


Switchboard Lights 










■ . 




' 




4^^ 


Constant Circuirs — 8 Tumbler Switch Circuits— Not 


Interlocked. 






} 
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Typical Theater Switchboard Specifications— Continued 



Manual Tumbler Switch Type 



General Description of Equipment— The 

theater switchboard equipment will be of the West' 
inghouse tumbler switch type consisting essentially 
of the following elements: 

1. A tumbler switch type stage pilot board coai 
plete and including a magazine panel. 

2. A separate bank of dimmers to be mounted 
above the pilot board. 

The Stage Pilot Board— The stige switch- 

board will be of all-steel, dead-front type of con- 
struction and will consist of an assembly of tumbler 
switches, pilot switches and back-of-board knife 
switches, as called for by the accompanying schedule 
of circuits, together with a suitable angle iron support- 
ing framework. The front of the switchboard will 
be constructed of No, lo gauge sheet steel or heavier, 
and will have suitable openings for the operating 
handles of the switches. All exposed steel parts will 
be given a high grade dull black finish. The switches 
and dimmer operating handles will be arranged so 
that all circuits can conveniently be controlled by 
one operator. 

The stage and auditorium masters and the color 
masters will be Westinghouse lOo-ampere pilot 
switches or back-of-board knife switches of a suitable 
rating, depending upon the capacity required. The 
handles of the color master switches will be made 
of Moldarta of the same color as that of the circuit 
cont oiled. The handles of the stage and auditorium 
master switches and of miscellaneous switches will 
be of black Moldarta. An engraved nickle silver 
nameplate will be provided for each circuit. 

The load circuits will be controlled by standard 
switch units such as are used on Westinghouse type 
NJT panelboards. In this unit, the tumbler switches 
and the associated fuses are assembled together in one 
black moulded composition block, so that a separate 
maga2;ine panel is unnecessary. 

Operation of the Pilot Board — Three 

master switches will be provided, one for the entire 
switchboard, one for the stage, and one for the audi- 
torium. In addition there will be a color master switch 
provided for each color of stage lights, through which 
the individual circuit switches will be fed. The 
auditorium individual circuit switches will be fed 
directly from the auditorium master, since only white 
lights are used in these circuits. 



The pilot board will be constructed so that the 
operator can present any combination of switching 
for a given scene before the opening of a performance 
and throw this scene into effect by the operation of 
a single switch. He will have in reserve for subsequent 
scenes, any combination of switching in colors not 
included in the scene put. This will be possible in 
any combination of colors or circuits. 

Dimmers — The dimmers will be of Ward Leon- 
ard or Cutler-Hammer manufacture. The dimmer 
bank will be rigidly supported in an angle-iron frame- 
work, and will be arranged for mounting above the 
pilot board. It will be of dead-front construction and 
will include dimmer plates of such rating as called 
for on the accompanying schedule of circuits, together 
with stage and auditorium master levers. 

The design of all dimmers will be such that with 
their respective loads connected they will dim the 
lights "black-out". The dimmers will be of the con- 
tinuous duty type within the guarantee of their 
manufacturer. 

A neutral bus is to be provided on the dimmer 
bank which will connect to one terminal on each 
dimmer plate with provision tor connecting to the 
neutral of the system. Each dimmer will control its 
own load; dimmer plates will not be connected in 
multiple. 

General Considerations— The manuflicturer 
will, within ten days after receipt of the theater 

switchboard order at its factory with full informa- 
tion as to requirements, furnish a preliminary front 
view drawing and schedule of circuits of the board 
covered by this proposal. Their approval by the 
purchaser will bs considered as final authorisation 
for proceeding with manufacture and assembly. 

Provision will be made for the illumination of the 
board by bracket lamps and for miscellaneous circuits 
such as signals, call buttons or annunciators as called 
for by the schedule. 

These specifications are based on the use of a solidly 
grounded neutral system, a service of 110-220 volts 
and a frequency of 60 cycles. 

A schedule of switches, dimmers and circuits in 
the auditorium and on the stage supplements this 
specification and is shown on the next page. / 
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Typical Schedule of Circuits for 
Tumbler Switch Type Theater Switchboards 



CIRCUIT 

NO. 


NAME 


LAMPS 


SWITCHES 


BRANCH 
CIRCUITS 


DIMMERS 


DIMMER HANDLES 


KNIFE 


TUMBLER 


INDIVIDUAL 


MASTER 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 


Main Switch 
White Footlights 
White Border 
Red Footlight 
Red Border 
Blue FootHght 
Blue Border 
Stage Pockets 
House Circuits 
Constant Circuits 




I 


* 

* 
12 

6 


■ 3 


I-IOOO 
I- 1 200 

i-iooo 

I- 1 200 

l-IOOO 
I- 1200 






15-60 watt 
20-60 watt 
15-60 watt 

20-60 watt 
15-60 watt 
20-60 watt 


] 
] 




■ 


■ 


I 

















Westinghouse Products for Theaters 
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In addition to theater switchboards, Westinghouse 
Electric and its affiliated companies make panel- 
boards, lamps, motor-generator sets and many other 
electrical devices for theater use. The experience 
gained by years of research and manufacture of elec- 
trical equipment has enabled Westinghouse to offer 
for your use, products that embody all the best features 
of modern electrical design. 

Panelboards 

Westinghouse makes panelboards for any theater 
application with the same care and attention to detail 
that characterizes every piece of Westinghouse ap- 
paratus. 

The many distinctive features of Westinghouse 
panelboards save installation time and expense, and 
make a neat, reliable, and safe panelboard installation. 

Large stocks of panelboards are stored in a nearby 
warehouse. This assures you that when you want 

Westinghouse panelboards they may be had with- 
out delay. 

Also, don't forget that at each Westinghouse dis- 
trict office there is a panelboard specialist whose 
duty It is to aid you in planning installations,, to help 
you solve knotty panelboard problems and to serve 
you in any way that will make your panelboard in- 
stallations better. 

Lamps 

The importance of adequate, decorative and re- 
liable lighting in a theater is fully realized by all who 
are in close contact with theater problems. The 
Westinghouse Lamp Company has constantly striven 
to produce lamps that would improve the lighting 
effects in theaters of all sizes. 
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Westinghouse Mazda Lamps are the result of years 
of scientific research and provide the best usable 
lamp known today. The standard lamps represent 
the latest developments in incandescent lamp manu- 
facture, and for theater lighting service are distinctly 
superior to the old types which they supersede. 

Lamps for the auditorium, the stage and the motion 
picture projector can be best obtained from West- 
inghouse. Their reliabiHty has been proved m service. 

Motor Generators 

The equipment of today — the automatic mach- 
inery, the vocal films, the high intensity arc, the 
demand for the latest and best in light fusion and 
screen surfaces — have increased the responsibility 
of the projectionist in executing what is one of the 
most important functions in the modern motion piC' 
ture theatre— namely, GOOD PROJECTION. 

Good projection depends upon a reliable source 
of direct current. In other words the power behind 
the arcs must be steady for uninterrupted presentation 
of pictures. 

Westinghouse motion picture motor-generators 
are of the constant potential type. They produce a 
constant flow of direct current power which prevents 
flickering and assures a clear unwavering light on the 
screen. Ample capacity is provided for making change- 
overs without interruption of projection. These 
mo tor- generators combine the many improvements 
which have made an enviable name for Westinghouse 
motors. For example, the Sealed Sleeve bearing used 
on the sets will run for six months — even a year — 
without attention or oiling. 

The Westinghouse mo tor- genera tor can be supplied 
with all accessories including starters, control panels, 
and ballast rheostats. 



Westiiighouse Electric 8c Manufacturing Company, East Pittsburgh, Pa. 



WESTINGHOUSE 

ABILENE. KAN.. 300 Cedar St. N. 
ABILENE. TEX.. 109 Second St. N. 

'^?S<. °xV^?- ''^ ^"""'^ ^''^S- Main and Market St«. 
•Vi^i'^Kr^^A 'J*- ^,T^ ^*^'"'i'' ^'"'' ^''Ig- 11 Pearl St. N. 

BEAUMONT. TEX.. 2008 McFadden St. 

Rl^f^Fmn'^' ^}^-i^'^^-^iP^'^V, ^''^K- Second Ave. and 21« St. 
BLUEFIELD. W. VA., Peery Bldg.. Band and Federal Sti 

BOSTON. MASS.. Rice Bldg.. 10 High St 
•BRIDGEPORT. CONN.. Bruce Ave. and Seymour St 
•BUFFALO, N.Y.. EUicott Square Bldg.. 8U EUicott Sauare 

BURLINGTON. IOWA. 118 Jefferson St. ^ 

•BUTTE. MONT.. Montana £lec. Co. Bldg.. 52 E.Broadway 

.HS^Il:E?TTN^c.y^we3^^^^^^^^^^^ 

•rSfrYA? ^.VP'^V^^^^-Rty '^^"r' SKfr" ^^'^S- 516-^40 'Market St. 
•CHICAGO, ILL., Con\way Bldg., Ill W. Washington St 

IS^SlY^S^^'rSiJ^^'u^^"'"?^""^ ^^"- Eldg.. Third and Elm Sta. 

88i^!iB^i^s^-GT.^'^2.rF.rrAvt '*"■ "''«■• "°' ^^^'^"^ ^'- '' ^- 

COLUMBUS. OHIO. Inttrurban Terminal Bldg., Third and Rich St* 
•DALLAS. TEX.. Magnolia Bldg., Ackard and Commerce Sta 

DAVENPORT. IOWA. United Light and Power Bldg.. 208 E Second St 

DAYTON. OHIO. 1334 Third National Bldg., 36 M^in |,^j^=*"°"'' =*• 
•DENVER, COLO.. Gaa and Electri. Bide.. 910 15th St ' 

DES MOINES, IOWA. Equitable Bldg.. W. Sisth andLocust Sea 
•DETROIT, MICH.. WestingbouBe Elec. Bldg.. 5757 Trumbull Ave 

DUBUQUE. IOWA. 303 Federal Bank Bldg. irumouii Ave. 

DULUTH. MINN.. Bradley Bldg., Lake Ave. and Superior St. 

ELMIRA. N.Y., Hulett Bldg., 338-42 E. Water St. 
•EL PASO, TEX.. 910 Mills Bldg.. Oregon and Mills Ste. 

ERIE, PA.. Erie Trust Bidg.. State and Tentk Sta. 

FAIRMONT. W.VA., 602 Cleveland Ave. 

FERGUS FALLS. MINN., Kadatz Hocel 

FORT WAYNE, IND.. 1010 Packard Ave. 

FRESNO, CALIF.. Hotel Fresno 

GARY. IND. I5M W. Fifth Ave. 

GRAND RAPIDS, MICH.. 507 Monroe Ave. N. V. 

HAMMOND. IND., 135 Oakwood Ave. 
•HOUSTON. TEX.. Union Nat. Bank Bldg.. Main St. and Conerea^ Ave 

.KS!I'^A%^nS'?i "^mY^aS^"''"!^^"^ il"- B'.'^«- Second A^e.^ndNimh St. 
ls'i?p'^lS.1:rG'^'jIflc'H'^^b7^S ^'*^- ^'^«- "^ ^'^^'^ ^-- ^- 

JACKSON, MICH., Consumers Power Bldg., 212 W. Michisan Ave 
JACKSON. MISS-, 820 Carlisle St. ^ 

JACKSONVILLE. FLA., 719 W. Forayth St. 

•JOHNSTOWN, PA., 47 Messenger St. 
JOPLIN, MO.. P. O. Boi 653 

•KANSAS CITY, MO.. Westinghouse Elec. Bldg., 2124 Wyandotte St 
KNOXVILLE. TENN., 413 Bankers Trust Bldg. y^^^oiu^ at. 

*^Sy'!Y/ir!;?- *^^' Citizens Bldg.. Sixth and Jefferson Sts. 

l?A®r.?c'?SFn7;c^^.yj'b}^"''"^*^°."« ^^*^- ^'^K- ■*" San Pedro St. 8. 
MADISON. WIS., 508 Edgewood Ave. 

MEMPHIS, TENN.. Exchange Bldg.. 130 Madison Ave. 

MIAMI, FLA.. 112S Ingraham Bldg.. 25 Second Ave. S. E, 



SALES OmCES 

MILWAUKEE. WIS., First Wisconsin Nat, Bant Bldg., 425 E. Water St. 
•MINNEAPOLIS. MINN.. Northweatern Terminal. 2303 Kennedy St.. N. E 
NASHVILLE. TENN.. 109 Ninth Ave. S. 
NEWARK, N.J., Academy Bldg., 17-25 Academy St. 
NEW HAVEN. CONN.. Liberty Bldg., 152 Temple St. 

l^lYf SAof/^^Fv'-'^;;.''^^ ^^"°"'^ '^^'^P'^ ^'^B.. 333 St. Charle* St. 
•NEW YORK. NY., Wcatinghouse Elec. Bldg.. 150 Broadway 

NIAGARA FALLS. N. Y.. Cluck Bldg.. 20S Falls St 

NORFOLK, VA.. National Bank of Commerce Bldg.. 300 Main St. 

OMA^'!?^>i\R^*\'^vSF^--- p^"'^"^ ^^^^- ^-bmL and First St. 

?fo^£^*?LL'.':04 L?e- Ir '' ^^^'^^""^^ ''' ^'^'^' ^"--> 

Diiri ni Men .n',V ^'^ ^"^" l^''^g-- 11 W. Jdlerson St. 
,g^£ BLUFF, ARK., 1603 W. 1 7th Ave. 

field St^*^"' ^^" ^^^'^^''' °* Commerce Bldg.. Seventh Ave and Smith- 
.SS^I^^^'^' ^^■' 61 \Voodford St. 
Po5GHl;^FP'^?F^^M^^^'^n^","" ^'^F- S'^th and Oak Sti. 

JJ^'^.^^iS^- CALIF.. 176 Rosewood Place 
loCKFORn^'lM ^-i.?'^ '"'' ^fe^/*^ ^'^e- 89 East Ave. 

■J^^ DIEGO, CALIF.. 411 Electric Bldg.. a63 Sixth St 
'''go.'e^ry St'^^''^"- ^^'''- ^^°^^" ^^^ ^"'°-' ^-^ ^'d*- » >^ont. 

*IS'SFlfe^'r.^-^^^V L'"^'^ ^'^S- Si^tb and Stewart Sts. 
cJ^^^y^^*^^^' ^^- 219 Wilkinson St 
SIOUX CITY. IOWA, 2311 George Sc 

f£VJll,^^^^' ^^^- 8"3 Sbcrland Bldg. 

S?RfNGF^ELD^LL 'I'lv' ^'^ '^"nS^"^ ^^^^- ^'-"'^^ ^^^ Stcvem St.. 
.^i:*^l/^^^/|LD. ILL Pubhc Service Bldg.. IJO Sixth St. S. 

?Tr^^9V/?x, '^°.-; .^'°^^''^'^°' ^'^e- +11 Seventh St. N. 
STOCKTON. CALIF., 125 W. Main St 

TACOMi^'WAs'^H' '?nnl'^" ?''^^- ^^'/."^- -f^ff^''^" -d Clinton S«. 
•TAMPA Fl A w" ^V Washington Bldg.. 1021 Pacific Ave. 

TFRRPHAMTR^flrlf '"''''" ^^%- ^''^S-. 417 Ellamae Ave. 
^^WaLb'stV^^- '"'''■• ''' ^"^' "-^^ Tru« Bldg.. Seventh and 
TEXARKANA. ARK.. P. O. Box 652 

•TULfA°bKl"i°"MH°r^'^-^- ^.^S^^" A^^- -^ Superior St. 
•IJTirA" °*^i;'^-,,^id'Continent Bldg.. Fifth St. and Boston Ave. 

WAfH.MrTnM^n'V*^"u.'"^-^'""''^ ^''le- Genesee St. 

ive S W^' ^- ^■' '-'^''^''^^'^^ Bl'lg-. Htt^ St.. G St and New York 

WATERLOO. IOWA. 505 W. Fourth St 

WICHITA. KAN.. P.O. Box 1226 

WILKES-BARRE, PA.. Westinghouse Elec Bldn 2<S7 P.^t,. 1 j * w 

•Warehouse located in this city. *■ ^^. .rvgenc 



ABILENE. KAN., Union Electric Co. 
ALBANY. N.Y., H.C, Roberts Electric Supply Co. 
ASHEVILLE. N.C.. Carolina States Electric Co. 
ATLANTA. GA.. Gilham Electric Co. 
BALTIMORE, MD., H. C. Roberts Elec. Sup. Co. 
BINGHAMTON. N. Y., H. C. Roberts Electric 
Supply Co. 

BIRMINGHAM, ALA., Moore-Handley Hdw. Co. 
BLUEFIELD. W.VA.. Superior Supply Co 
BOSTON. MASS.. Wetmore-Savagc Elec. Sup. Co. 
BROOKLYN. N.Y.. Alpha Electric Co. 
BUFFALO, N.Y., McCarthy Bros. &> Ford 
BUTTE, MONT., Fobes Supply Co. 
CANTON, OHIO, The Moock Electric Supply Co. 
CHARLOTTE. N. C, Carolina States Electric Co. 
CHATTANOOGA. TENN.. MilU^Lupton Sup- 
ply Co. 

CHICAGO, ILL.. lUinoiB Electric Co. 
CINCINNATI. C, The Johnson Elec. Sup. Co. 
CLEVELAND. OHIO. 2209 Ashland Rd., S. E. 
COLUMBIA, S. C, Mann Electric Supply Co. 
COLUMBUS. O.. The Hughes Peters Elec. Corp. 
DALLAS. TEX., Electric Appliance Co.. Inc. 
DENVER. COLO.. The Mine ^ Smelter Sup. Co. 
DES MOINES. lA., Julius Andrae ^ Sons Co. 
DETROIT. MICH.. Commercial Elec. Sup. Co. 
DULUTH. MINN.. Great Northern Elec, App. Co. 
EL PASO. TEX.. The Mine &■ Smelter Supply Co. 
ERIE. PA., Star Electrical Co. 
EVANSVILLE. IND., The Varney Elec'l Sup. Co. 
FARGO. N. D., Great Northern Elec. App. Co. 
FLINT, MICH., Commercial Elec. Sup. Co. 



ATLANTA. GA., 426 Marietta St. 
BALTIMORE. MD.. 501 East Preston St. 
BOSTON, MASS., 12 Farnsworth St. 
BRIDGEPORT, CONN., Bruce Ave. and Sey- 
mour St. 

BUFFALO. N. Y.. 141-157 Milton St. 

CHARLOTTE, N. C. 210 E. Sixth St. 

CHICAGO. ILL., 2201 W. Pershing Road 

CINCINNATI. OHIO. Third and Elm Sts. 

CLEVELAND, OHIO 2209 Ashland Rd.. S. E. 

DENVER, COLO.. 1909-11-13-15 Blake St. rL„L.^u^^rni^, rn ju 

WESTINGHOUSE ELECTRIC INTERNATIONAL COiMPANY 

150 BROADWAY, NEW YORK, U.S.A. 



WESTINGHOUSE AGENT-JOBBERS 

l^^r^,l{^^1?^' ^V'V^-. Bank..Miller Sup. Co 
INDIANAPOLIS. IND., The Varney Ekctrical 
Supply Co. 

JERSEY CITY. N.J.. Newark Electrical Supply Co 
fA?^A?.-?rJ- ^O- Columbian EiectricarCo 
FS?,r^,^,9F^^^^ CALIF.. Illinois Electric Co. 
LOUISVILLE. KY.. Tafel Electric Co. 

Hvl^D^iPll'y.iP'^/'- J^l'-^sAndrae^SonsCo. 
w^H^^^^V PNN.. Commercial Elec'l Sup. Co. 
MIAMI, FLA.. Pierce Electric Co 

?:!Im^^.^o^^,^V*^S-' J"''"» ^"^"« ^ Sons Co. 
MINNEAPOLIS. MINN.. Great Northern Electric 
Appliance Co. 

NEWARK. N. J.. Newark Elearical Supply Co. 
NEW HAVEN, CONN.. The Hessel e^ Hoppen Co. 
NEW ORLEANS. LA.. Electrical Supply Co 
NEW YORK. N.Y.. Alpha Electric Co 
NEW YORK, N.Y., Time* Appliance Co.. Inc 
OAKLAND. CALIF.. Fobes Supply Co 

OKLAHOMA CITY, OKLA.. Electric Appbance 
Co.. Inc. 

OMAHA, NEB., McGraw Electric Co. 
PEORIA. ILL.. Illinois Electric Co. 

PHILADELPHrA, PA.. H. C. Roberta Electric 
Supply Co. 

PHOENIX. ARIZ., Illinois Electric Co 
PITTSBURGH. PA., Iron City Electric Co 

WESTINGHOUSE SERVICE SHOPS 

DETROIT. MICH., 5757 Trumbull Ave 
FAIRMONT. W.VA.. 602 Cleveland Ave 
HUNTINGTON. W.VA.. 9th St. and Second .A.ve 
INDIANAPOLIS. IND.. 814-820 N. Senate Ave' 
JOHNSTOWN. PA., 47 Messenger St. 
KANSAS CITY. MO., 2124 Wyandotte St 
LOS ANGELES. CALIF., 420 S. San Pedro St 
MILWAUKEE. WIS.. 37 Erie St 
MINNEAPOLIS. MINN.. 2303 Kennedy St., N E 
NEW YORK. N. Y.. 467 Tenth Ave. 
PHILADELPHIA. PA.. 30th and Walnut Sts. 



PROVIDENCE, R.I.' WetmoreSgrElectricSiap- 
RALEIGH. N. C. North State Elec Sun Co 

ROPH^?™- YAv T'^-er-Binford Elec. E^ L?/g. C^ 
?T ^f^fJI2'^>X-' f^°^fa"«r Electrical SuJ. Go. 
ST /n?n?"v^?^°-^ Columbian Electrical Co. 
^T D^9n'^vi^?.V Commercial Elec'l Supply Co. 
?I'r T^^i•i.o^^^^^• "^'"^ Northern Elec. App. Co. 
SALT LAKE CITY. UTAH. Inter-Mountain EUc- 
trie Co. 

I^v^ ANTONIO. TEX.. Electric Appliance Co 
^rR^SV^^^^S^- 9^^^^- Pobes sSpply^C^- 
g^^L^E^^v/sli: . ^Sb-eX'p?: 'Sr-^- ^• 

i'p^o'i^^ANT^vS^^P.tf £h? ^- 
SPRINGFIELD, MASS.. We tmore- Savage Electric 
bupply Co. 

Ta'!i;?pT^pt ?■ Xi-' "■ ?i ^°^"" Elec. Sup. Co. 
TAMPA, FLA.. Pierce Electric Co. 

■nrl™:.^-^" 11^ ^o"'! Genesee St. 
l^A^-^J^r9J^^' ^-<^- • H C. Roberts Elec. Sup. Co 
J^ATERLOa rOWA. Julius Andrae ^ Sons Co 

^.Syr^KS-IS^-.^^'--' "■ C- ^°^'"" Elec. Sup. Co 
WORCESTER. MASS., Wetmore-Savagc Electric 

Supply Co. 

YOUNGSTOWN, O.. The Moock Elec. Sup. Co. 



Westinghouse Press — Printed in U.S.A. 



PITTSBURGH. PA., 6905 Susquehanna St 
PROVIDENCE, R. I.. 593 Harris Ave. 
SALT LAKE CITY. UTAH. 346 Pierpont Ave. 
SAN FRANCISCO. CALIF.. 1466 Powell Street, 

Emeryville. Calif. 
SEATTLE. WASH., 3451 East Margirial Way 
SPRINGFIELD, MASS.. 395 Liberty St 
ST LOUIS, MO.. 717 South Twelfth St. 
TOLEDO, OHIO, 20V207 First St 
UTICA. N, Y.. 113 North Genesee St 
WILKES-BARRE. PA,, 267 N, Pennsylvania Ave. 

CANADIAN WESTINGHOUSE CO., Limited 
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